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Mr. Crislip:

Enclosed you will finddocumentation fulfilling conditions associated with OMM Permit

T4, Revision#}-and IDOT Permit #19103 conceming the relocation of Galum and Bonnie
Creeks through the North Field at hidation Coal Company’s (Consol) Burninig Star#4,
Mine) Specifically, the requirements of Condition #4 to OMM Pemit #74, Revision #1 and
Special Condition #3 to IDOT Permit #19103 are addressed in this submittal.

Mining operations have ceased at the Burning Star #4 Mine and final reclamation is being
completed. Small portions of the relocated Galum and Bonnie Creeks have yet to be
constructed. Before flow can be redirected through the new channels, approval from the
applicable regulatory agencies will be acquired. Among the criteria_used to obtain this
approval is the modeling of the As-Built Condition of the Galum and Bonnie Creek channels
and floodplains.

This submittal contains a hydrologic model of the system using the Corps of Engineers'
HEC-RAS program. Results of this model were compared to the Existing Condition (pre-
mining) model from the 1987 permit modification to the original hydrology submittal. The
Existing Condition was originally modeled using HEC-1 and HEC-2 programs. The
Existing Condition HEC-2 results were recreated using HEC-RAS to ensure that valid
comparisons could be made between the HEC-2 Existing Condition and HEC-RAS As-Built
Condition models. A 100YR-24HR design.storm was used for all evaluations.

The criteria used to evaluate the restoration were: 1) maintaining a maximum increase in
flood stage less than 0.5 feet in the uncontrolled property north of IL 154 highway; and 2)
maintaining flood storage volume +/-10 percent within the river system. Both criteria have

been attained in this As-Built model. - .
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Mr. Larry Crislip
December 9, 1997
Page 2 of 2

This submittal contains the As-Built HEC-RAS output report along with summary tables that
correspond to tables generated in the HEC-2 Existing Condition report. Also included are

maps showing HEC-1 flows, cross-section locations, and flood-prone areas and As-Built
Cross sections.

If you have any questions or need additional information, please call me at the above
location.

Sincerely,

Zohn GefTerth

Environmental Engineer
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Enclosures (2 copies)

Copy under separate cover:  Don Pflederer - Department of Natural Resources (3)
Bryan Martindale - IDNR - Water Resources (1)
Sue Horneman - U.S. Army Corps. of Engineers (1)
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Buming Star #4 - Permit #74 Consolidation Coal Company
Galum/Bonnic As-Built Restoration December 1997
GALUM AND BONNIE CREEK
AS-BUILT RESTORATION

INTRODUCTION

Consolidation Coal Company (Consol) has completed surface mining activities at the
Burning Star #4 Mine - North Field near Cutler, Illinois. As part of the reclamation plan,
Galum and Bonnie Creek channels and floodplain are being restored. Galum Restoration has
been completed with the exception of 1600 feet of channel at the northern end of the field
and near three mine operation roads at the southern end of the field. Bonnie Restoration is
complete with the exception of 3700 feet at the northern portion of the field.

The Galum/Bonnie stream system is permitted by the Illinois Department of Natural
Resources (IDNR) - Office of Mines and Minerals (OMM), IDNR - Office of Water
Resources (formerly IDOT), and U.S. Army Corps of Engineers. Hydrology and hydraulic
simulations of the pre-mining, temporary diversion, and post-mining conditions were
modeled using the Corps of Engineers HEC-1 and HEC-2 computer programs. Both the
OMM permit and the IDOT permit require computer modeling of the post-mining restoration
of Galum and Bonnie Creeks.

As condition 4) to OMM Permit #74 Revision #1, Consol was required to submit additional
documentation of the stream diversion design. Specifically, the condition states:

"dpproval of the stream diversion design is conditional upon approval of the
HEC-H runs by the lilinois Department of Transportation. Upon receipt, the

permitted shall provide the Regulatory Authority with a copy of IDOT approval
of the HEC-1l runs."

The IDOT approval under Permit #19103 Special Condition 3) required:

"“Upon completion of the restoration construction, the permittee shall provide the
Department with necessary post-mining topography and computer analyses
showing that the natural water surface profiles outside the project right-of-way

are not increased by 0.5 feet or more for any frequency flood up to and including
the one-hundred (100) year frequency flood."

The following submittal with supporting documentation is provided to meet these permit
conditions. The post-mining restoration has been compared with the pre-mining model
approved with the 1987 permit modification. Assumptions taken with hydrology and
hydraulics and summary of the post-mining (as-built) conditions are presented.
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Buming Star #4 - Permit #74 Consolidation Coal Company
Galum/Bonnie As-Built Restoration December 1997

To clarify terminology, the following terms will be used during the supporting text:

Existing Condition Represents Galum and Bonnie pre-mining
: condition as modeled in the 1987 permit
modification.

Temporary Diversion Modeled with Galum and Bonnie in temporary
channels around the western and eastern property
boundaries, respectfully.

Final Restoration Design geometry for the reconstruction of Galum
and Bonnie. 1987 submittal included as-built
portions of Galum and design cross sections for
Bonnie.

As-Built Condition Represents actual reconstructed channel and
floodplain of Galum and Bonnie Creek. Data
obtained from revised topographic map dated
January 1997 and field-verified cross sections.

BACKGROUND

The North Field at Burning Star #4 is covered under two OMM permits: Permit #74 and
Permit #152. Permit #74 represents the western portion of the field and contains Galum
Creek and Galum Diversion. Under Permit #152, the eastern portion of the field is covered
and contains Bonnie Creek, Bonnie Diversion, and the Final Pit. The reconstructed streams
and floodplains have been built in their approximate original locations with correspondmg
channel lengths and meanders.

The initial permit submittal contained only Galum Creek and was permitted under Illinois
Department of Transportation (IDOT) Permit #17045. In 1987, the Galumn and Bonnie
system was modeled under one submittal and permitted under IDOT Permit #19103 and
Corps of Engineers Permit #P-1633.

The last submittal modeled the system utilizing the Corp’s HEC-1 program for hydrology
and flow development. The HEC-2 program was used for hydraulics and establishing flood
stages. Both models were mainframe versions of the programs that have since become
available in Windows-based software. Since the 1987 modification, the Corps has developed
a new model for stream hydraulics: HEC-RAS. This program was used in evaluating the
Galum/Bonnie Restoration. Approved data and assumptions from previous versions were
used in developing the "as-built" simulation.

.. Input and output files from the modeling are provided with this submittal on computer disc.
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Burning Star #4 - Permit #74 Consolidation Coal Company
Galum/Bonnie As-Built Restoration December 1997
HYDROLOGY

The design storm for evaluating flood impacts of the restored channel is the 100YR-24HR
event. The HEC-1 model was developed for Existing and Final Restoration Conditions and
design flows established for use in the HEC-2 model. The HEC-1 model was not updated
for this evaluation. Flows developed under the approved plan were used to predict the
impacts under the As-Built Condition. Because of altered topography, HEC-1 models were
developed for Existing Condition and Final Restoration. The Final Restoration HEC-1 flows
were used in presenting the As-Built Condition. Map A presents the design flows obtained
from the HEC-1 model and the location along the stream channel where the HEC-RAS
model changed flows.

Peak flows from the hydrographs at each subbasin were used as the design flow for the HEC-
2 model. The design storm was routed through the system and the impacts of bridges and
impoundments were included in the model. This conservative approach utilizes the highest
peak flow at each subbasin and is not meant to represent one point in time. This approach
was used in the original submittal, the 1987 modification, and with the As-Built Condition
model presented with this update.

To prevent re-establishing the Existing Condition model, assumptions were made with
regard to Rock Fork drainage and IL 154 bridge geometry. These assumptions are presented
below.

Rock Fork Drainage

Under the approved plan, drainage from the west (identified as Rock Fork) was designed to
fiow north into Galum Creek near the IL Route 154 bridge. With this as-built update, a
revision to Permit #74 is being prepared to redirect Rock Fork flow to the south and enter
Galum Creek near the Bonnie confluence. The Final Restoration HEC-1 model was
developed with Rock Fork entering the system at the IL 154 bridge. This resulted in a 17%
increase in the peak flow as modeled in the HEC-2 simulation. Because this condition would
represent a "worst case" scenario, the HEC-1 model was not re-evaluated to establish flows
with Rock Fork draining south. The potential for off-site flooding would be the greater with
Rock Fork flowing north; therefore, the Final Restoration flows were used in this submittal.
Redirecting Rock Fork south more closely represents the pre-mining condition and

eliminates the potential for off-site backup and maintenance issues if Rock Fork entered at
the IL 154 bridge.

IL 154 Bridge Routing

Galum and Bonnie Creek flow under bridges on IL Route 154 before entering the North
Field. These bridges were evaluated during the 1987 modification and routing curves
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Buming Star #4 - Permit #74 Consolidation Coal Company
Galum/Bonnie As-Built Restoration December 1997

developed to represent backwater influences. The Stage-Discharge relationships were
included in the HEC-1 model and corresponding flows into the HEC-2 evaluation. Since this
submittal, Illinois Department of Transportation (IDOT) has improved both structures and
enlarged the bridge openings. To maintain continuity with the approved design, the old
bridge openings and rating curves were used in evaluating the As-Built Condition. The
larger openings would reduce backup effects from Galum and Bonnie; therefore, by using
the former bridges, the model would represent a greater restriction. This "worst case”
approach would ensure that off-site impacts will not occur if modeling determines no
increased flooding will be created.

HYDRAULICS

A new topographic map was created from aerial photography dated January 1997 and an As-
Built hydraulic model was developed to represent actual constructed channel and floodplain.
Cross sections were established at approximately the same locations as previous models. In
locations where mine reclamation has not been completed, a cross section was created that
will be used during final grading. Since the last submittal, the Corps of Engineers -
Hydrologic Engineering Center (HEC) has developed a new program under the River
Analysis System (RAS) to predict flood impacts. This model is called HEC-RAS and
replaces HEC-2 as the method used to evaluate stream hydraulics. In determining the As-
Built Condition, HEC-RAS was used to simulate the 100YR-24HR design storm. The HEC-
RAS program utilizes improved computational methods than HEC-2. To ensure that
comparisons of the Existing Condition (developed under HEC-2) to the As-Built Condition
were as close a possible, a HEC-RAS model was created for the Existing Condition to
reproduce the HEC-2 results,

Bridge Routing

One area of improvement in the HEC-RAS is how the model handles bridges and bridge
routing routines. The special bridge routine is not available and the pier routines are
different. Therefore, in comparing the Existing Condition (HEC-2) with the HEC-RAS
version, differences are noticeable around the bridges. Adjustments were made to simulate
the HEC-2 model. In areas where the special bridge routine was used, a HEC-RAS method
was substituted.

Confluence

At the confluence of Galum and Bonnie Creek, the HEC-RAS model does not exactly match
the previous version. The method of determining tributary streams has changed and reach

measurement is different. The HEC-RAS model was adjusted to closely simulate the
original model by adjusting the reach lengths.
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Burning Star #4 - Permit #74 Consolidation Coal Company
Galum/Bonnie As-Built Restoration December 1997
—————————————— |

Manning's n

Existing Condition Manning's n was determined by the pre-mining land use based on
topographic maps and field surveys. The same Manning's n was used to prepare the HEC-
RAS version of Existing Conditions. For the As-Built Conditions, a Manning's n for the
proposed post-mining land use was modeled. The values used to represent post-mining land
use assumed mature growth of trees and a stabilized channel. Values selected had been
approved by the agencies in the 1987 modification and will reflect the final reclamation plan
to be submitted at a later date. Located on Map A are the Manning's n used and the
approximate break points in the field. The following values for Manning's n and the
corresponding land use were used in modeling the As-Built Condition:

Manning’s n Land Use
0.030 Cultivated - No Crop
0.040 Channel
0.070 Wetland
0.125 Wildlife Habitat

Jamestown Bridge Relocated

The Existing Condition modeled a bridge on a north/south road near the permit boundary of
Permit #74 and #152 known as Jamestown Road. This structure is not being replaced under
this submittal; however, a hydraulic opening was modeled in the As-Built Condition that
approximates the original structure hydraulic opening. The opening was modeled to be
representative of pre-mining conditions and allows a similar structure to be constructed after
final bond release. This right-of-way will be returned to the Perry County Road Commission
and construction of a bridge over Galum Creek will be their responsibility.

Existing Condition Comparisons

The HEC-2 model was successfully reproduced with the HEC-RAS computer program.
Specifically, at the upstream portions of the system (north of the bridges on IL 154), flood
stages were within 0.15 feet. The minor differences that appear are within Consol’s
controlled property and will not greatly impact the restoration modeling. Table 1 presents
the comparison of HEC-2 versus HEC-RAS flood stages on Galum and Bonnie above IL
154.
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~ Burning Star #4 - Permit #74 Consolidation Coal Company
Galum/Bonnie As-Built Restoration December 1997
TABLE 1
Upstream Flood Stage - Existing Condition
100YR-24HR Design Event
HEC-2 vs. HEC-RAS

Galum Creek
466+07
466+40
468+50
470+60
473+00
476+40

481+00

487+40
490+90
497+40
Bonnie Creek
198+61
198+63
199+50
205+10
219430
226+35

POST-MINING EVALUATION

Cross sections were developed from the current topographic map and incorporated into a
HEC-RAS mode! representative of post-mining conditions. The HEC-RAS model used to
compare Existing Conditions was modified to reflect the field conditions and future land use.
Flows from the Final Restoration were used to represent the 100YR-24HR design event. The

following sections present the modeling results with regard to upstream effects and flood
storage.

Upstream Flood Stages

Uncontrolled property north of the mining activities and IL 154 was evaluated for the
impacts of the final As-Built Condition of Galum and Bonnie Creeks. The model utilized
the same methodology as approved in 1987 and i incorporates the above assumptions. The
criterion used to evaluate the restoration is maintaining a maximum increase in flood stage
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Buming Star #4 - Permit #74 Consolidation Coal Company
Galum/Bonnie As-Built Restoration December 1997

less than 0.5 feet. Table 2 presents the flood stage comparison of Existing Condition and As-
Built Condition. All locations were actually lower than the Existing Condition model
developed with HEC-2. This difference was anticipated based on the revised bridge routines
in HEC-RAS.

TABLE 2

Upstream Flood Stage
100YR-24HR Design Event
Existing vs. As-Built Conditions

473+00 455.41 454.60 -0.81

476+40 45548 454.71 -0.77
481+00 455.53 454.78 0.75
487+40 45564 454.95 -0.69
490+90 456.04 455.51 0.53 |
497+40 456.35 455.89 -046 |

Bonnie Creek
198+61 454.15 451.09 -3.0LI
198+63 454.28 451.11 3.17
199+50 455.08

205+10 456.00
219+30 457.06
226+35

Flood Storage

The Galum/Bonnie system was evaluated for flood storage volume difference in the As-Built
Condition versus the Existing Condition. The criterion used for flood storage was a change
of +/- 10 percent of the Existing Condition volume. The As-Built Condition HEC-RAS
model calculated a flood storage 9.0 percent higher than the HEC-2 Existing Condition
model. The comparison was for the entire Galum/Bonnie system upstream of the MOPAC
Railroad Bridge and includes only the volumes calculated from the modeling. Map B
delineates some ineffective flow areas within the permit that will contribute to flood storage.
Reclamation activity is ongoing; therefore, the aerial extent is only an estimate.
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Buming Star #4 - Permit #74 Consolidation Coal Company
Galum/Bonnie As-Built Restoration December 1997

HEC-1 flows used in the As-Built condition represent a "worst-case" scenario with Rock
Fork drainage flowing north and entering Galum Creek immediately south of the IL 154
Bridge. This increases the flow in Galum Creek by 17 percent over the Existing Condition
model. As a result of this increased flow, flood storage within the permitted area for the
Galum and Lower Galum Reaches is increased.

Flood storage in the Galum Reach was also affected by the location of wetlands established
in the floodplain. These wetlands were constructed to satisfy reclamation requirements. The
combination of the increased flow and the wetlands results in a 13 percent increase in flood

storage in the Galum Reach. Table 3 presents a comparison of the flood storage volumes for
the Existing Condition and As-Built Condition.

TABLE 3
Flood Storage Volume
100YR-24HR Design Event
Existing vs. As-Built Conditions

Galum Upstream of IL 154 510.54 459.63 -50.91

Downstream of IL. 154 2908.70 3402.61 +493.91
Total Reach 3419.24 3862.24 +443.00
Bonnie Upstream of IL 154 217.56 132.47 -85.09

Downstream of IL 154 1962.61 1987.63 +25.02

" Total Reach 2180.17 2120.10 -60.07
Upstream of RR 416.76 574.30 +157.54
6016.17

6556.64 +540.47

SUMMARY

Consolidation Coal Company has completed surface mining activities at the Burning Star
# 4 Mine - North Field. As part of mining operations, portions of Galum and Bonnie Creek
were temporarily diverted around the mine. With ongoing reclamation, most of the channel
and floodplain of both streams have been reconstructed. As a condition of Permit #74, a
post-mining computer model representing as-built conditions was to be submitted to the

!
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Bumning Star #4 - Permit #74 Consolidation Coal Company
Galum/Bonnie As-Built Restoration December 1997

Regulatory Authority. This documentation is provided to satisfy the conditions of OMM and
IDOT permits.

Based on a HEC-RAS evaluation of the system and comparison to pre-mining conditions,
the restoration does not increase the upstream flood stages above the allowable 0.5 feet on
property uncontrolled by Consolidation Coal Company. The flood storage comparison
indicates that the pre-mining storage is provided within the corresponding reaches of Galum
and Bonnie Creek.

In support of this submittal, computer files generated from the HEC-RAS model are provided
in electronic form for the agencies review. The following naming convention was used:

Existing Condition
Project BS4 EXIST.PRJ
Plan BS4 EXIST.P07
Geometry BS4 EXIST.GO3
Flow BS4 EXIST.F02

As-Built Condition
Project BS4-R100.PRJ
Plan BS4-R100.P11_ ||
Geometry BS4-R100.G08 ||
Flow BS4-R100.FO1 ||

Output Files

Existing Condition

As-Built Condition
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HEC-RAS Version 2.0 April 1997
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
{916) 756-1104

X X XX o ¢ 44 KXHX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XOOIXKX  XXXX X XXX XXXX XK XHAX
X X X X X X X X

X X X X X X X b 4 X X
X X 000X XXX X X X X XXXXX

PROJECT DATA

Project Title: B3 4 Restoration Model {100 yr.)
Project File : bad4-rl00.prj

Run Date and Time: 12/3/97 7:30:24 AM

Project in English units

PLAN DATA

Plan Title: Final Plan
Plan File : c:\npnmws\1997\97070\galmrest\bsd-rl00.pll

Geometry Title: Final Plan
Geometry File : c:\npnmws\1997\97070\galmrest\bsd-r100.908

Flow Title : BS 4 Restoration Model (100 yr.)
Flow File + c:\npnmws\1997\97070\galmreat\bsd-rl100. {01

Plan Summary Information:

Number of: Cross Sectiong = 84 Mulitple Openingas = 0
Culverts = V] Inline Reirs = 0
Bridges - 4

Computational Information

Water surface calculation tolerance = 0.0l
Critical depth calculaten tolerance = 0.01
Maximum number of interations = 20
Maximun difference tolerance - 0.3
Flow tolerance factor = 0,001

Computational Flow Regime: Subcritical Flow



FLOW DATA

Flow Title: BS 4 Restoration Model (100 yr.)
Flow File : c:\npnmwa\l997\97070\galmrest\bs4-c100.£01

Flow Data (cfsa)

River Reach RS 2=-yr 100-yr
Restoration Bonnie 226.35 2587 5823
Restoration Bonnie 199.50 2516 5333
Restoration Bonnie 11 2516 5333
Restoration Bonnie 10 2677 5565
Restoration Bonnie 7 2752 5708
Restoration Bonnie 2 2706 5693
Restoration Galum 497.40 2615 6266
Reatoration Galum 465.21 2574 5712
Restoration Galum 16 2855 6700
Restoration Galum 7 2762 6353
Regtoration Galum 2.6 2130 6318
Restoration Lower Galum 246.00 igse 10728
Reatoration Lower Galum 212.00 3g81 10048
Reatoration Lower Galum 211.09 3408 8295
Restoration Lowsr Galum 44.80 3409 8306
Boundary Conditions
River Reach Profile Upstrean
Reatoration Lowar Galum 2=yr
Restoration Lower Galum 100-yr

GEOMETRY DATA

Geometry Title: Final Plan
Geometry File : c:\npnmws\1997\97070\galmrest\bsd4~-r100.908

Reach Connection Table

River Reach Upatream Boundary Downstream Boundary
Restoration Bonnie Confluence
Restoration Galum Confluence
Restoration Lowear Galum Confluence

Downstream

Known WS = 421.5
Known WS = 425.5



CROSS SECTION RIVER: Restoration
REACH: Bonnie RS: 226.35
INPUT
Description: Station 226435
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 476 95 475 190 470 420 470 625 470
675 465 935 458 2150 458 2169 454.5 2175 452.5
2191 452.5 2201 454.5 2715 458 2800 465 3305 470
3515 475 3915 480 3965 401
Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
0 .065 2169 .05 2201 .065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2169 2201 715 705 815 .1 .3

CROSS SECTION QUTPUT Profile #100-yr

W.5. Elev (ft) 459.20 Element Left OB Channel Right OB
Vel Head (ft) 0.09 Wt. n-Val. 0.0685 0.050 0.065
E.G. Elev (ft} 459.29 Reach Len. (ft) 715.00 705.00 675.00
Crit W.8. (ft} Flow Area {sq ft) 1544.44 198.49 1526.55%
E.G. Slope (ft/ft) 0.001943 Area (sq ft) 1544.44 198.49 1526.55
Q Total (cfs) 5823.00 Flow (cfs) 1800.16 868.45 3154.39
Top Width (ft) 1839.28 Top Width (ft) 1278.68 32.00 528.61
Vel Total (ft/s) 1.78  Avg. Vel. (ft/s} 1.17 4.38 2.07
Max Chl Dpth (ft} 6,70 Hydr. Depth (ft) 1.21 6.20 2.89
Conv. Total {(cfs) 132090.7 Conv. [cfa) 40835.3 19700.2 71555.2
Length Wtd. (ft) 697.15 Hetted Per. (ft) 1278.01 32.52 520,67
Min Ch E1 ({ft) 452,50 Shear (lb/sq ft) 0.15 0.74 0.35
Alpha 1.76 Stream Power (lb/ft a] 0.17 3.24 0.72
Frctn Loss (ft) 2.15 Cum Volume {acre-ft) 1073.14 303.89 743.07
C & E Loss (ft) 0.02 Cum SA (acres) 231.43 24.9) 142.69

Warning - The conveyance ratio (upstream conveyance divided by downatream conveyance) is leas
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning - The energy losa was greater than 1.0 ft (0.3 m). between the current and previous cross
sectlion. This may indicate the need for additional cross sections.

CROS3 SECTION RIVER: Restoration
RERCH: Bonnie RS: 219,30
INPUT
Description: Station 219430
Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 471 70 470 115 465 165 460 430 459
1160 457 1405 455 1630 453 1675 453 1680 451.5
1696 451.5 1701 453 1860 455 1890 460 1910 465
2605 470 2860 473
Manning's n Valuesa nume= 5
Sta n Val Sta n Yal Sta n Val Sta n Val Sta n val
0 . 065 430 .14 1160 . 065 1675 .05 1701 .065
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan.
1675 1701 1020 1420 1340 .1 .3



CROSS SECTION OUTBUT Profile 1100
H.S5. Elev (ft) 456.09
Vel Head (fr) 0.24
E.G. Elev (ft) 457.13
Crit W.8. (ft)

E.G. Slope (ft/ft} 0.005582
Q Total (cfs) 5823.00
Top Wldth (ft) 697.17
Vel Total (ft/s) 3.54
Kax Chl Dpth (ft) 5.39
Conv. Total (cfs) 77936.7
Length Wtd. {(ft) 1195.42
Hin Ch El1 (ft) 451.50
Alpha 1.23
Fretn Loss (ft) 2.39
C & E Loss ({ft) 0.03

-yr

Element

Wt. n-val.

Reach Len. (ft)

Flow Area [aq ft)
Area (aq ft)

Flow ([cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfe)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s}
Cum Volums (acre-ft}
Cum SA (acres)

Left OB Channel Right ©B
0.065 0.050 0.065
1020.00 1420.00 13490.00
1043.72 132.62 470.10
1043.72 132.62 470.10
3351.09 862.85 1609.06
501.43 26.00 170.34
3.21 6.51 3.42
2.08 5.10 2.76
44852.0 11548.7 21536.1
501.45 26.44 170.50
0.73 1.75 0.96
2.33 11.37 3.29
1051.90 301.21 727.60
216.82 24.456 137.28

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less

than 0.7 or greater

than 1.4.

This may indicate the need for additional cross sections.

Warning - The energy losa was greater than 1.0 ft (0.3 m). between the current and previous creoss

saction. This may indicate the need for additional cross sections.
CROSS SECTION RIVER: Restoration
REACH: Bonnie RS: 205.10
INBUT
Description: Station 205+10
Station Elevation Data num= 18
Sta Elav Sta Elev 8ta Elev Sta Elev Sta Elev
0 471 180 470 395 465 415 460 495 455
635 455 1030 455 1200 452 1630 450 1662  446.5
1670 446 1686 446 1694 450 1890 452 1935 455
1970 460 2000 465 2830 467
Manning's n Values nune= 5
Sta n val Sta n val Sta n vVal Sta n val Sta n Val
0 25 1200 .065 1630 .04 1694 .065 1890 25
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan.
1630 1694 905 560 581§ .3 .S
CROSS SECTION OUTPUT Profile 1100-yr
H.S. Elev (ft) 454.58 Element Left OB Channel Right OB
Vel Head (ft}) 0.13 Wt. n-Val, 0.069 0.040 0.067
E.G. Elev (ft) 454.70 Reach Len. (ft) 905.00 560.00 515.00
Crit W.S5. (ft) Flow Area (sq ft) 1726.61 450.99 751.12
E.G. Slope (ft/ft) 0.001019 Area (sq ft) 1726.81 458,99 751.12
Q Total {(cfs) 56823.00 Flow (cfs) 2626.24 1999.80 1196.96
Top Width (ft} 874.7% Top Width (ft) 576.08 64.00 234.67
Vel Total {ft/s) 1.98 Avg. Vel. (ft/s) 1.52 4.36 1.59
Max Chl Dpth (ft} 8.58 Hydr. Depth (ft} 3.00 7.17 3.20
Conv. Total (cfs) 182453.4 Conv. {(cfa) 82288.5 62660.2 37504.7
Length Wtd. (ft) 654.88 Wetted Per. (ft) 576.11 €5.15 234.77
Min Ch E1 (ft)} 446.00 Shear (lb/eq ft) 0.19 0.45 0.20
Alpha 2.06 Stream Power {lb/ft s) 0.29 1.9% 0.32
Fretn Losas (ft) 1.06 Cum Volume (acre-ft) 1019.46 291.56 708.82
€C & E Loss (ft) 0.34 Cum SR {acres) 204.20 22.99 131.05

Warning - The velocity head has changed by more than 0.5 ft (0.15 m).

for additional croas

sectionas.

This may lndicate the need

Warning - The conveyance ratic (upstream conveyance divided by downstream conveyance) is leas

than 0.7 or greater

than 1.4,

This may indicate the need for additional cross sectlions.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section.

This may indicate the need for additional cross sections.



CROSS SECTION RIVER: Resto
REACH: Bonnie RS: 1959.5
INBUT
Description: Station 199450
Station Elevation Data num=
Sta Elev Sta Elev
0 471 110 470
1450 453 1465 453
1558 445 1600 453
Manning's n Values MU=
Sta n val Sta n Val
0 25 1450 .05
Bank Sta: Left Right Lengtha:
1520 1558

CROSS SECTION OUTPUT

W.8. Elev {ft)

Vel Head (ft)

E.G. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfe)

Top Width (ft)

Vel Total (ft/e)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1l (ft)
Alpha

Fretn Loas (ft)
C & E Logs (ft)

CROSS SECTION
REACH: Bonnle

INPUT

452.06
1.25
453.31

0.003197
5333.00
123.55
7.39
12.46
94320.1
87.00
439.60
1.47
0.35
0.14

RS: 1908.6

Description: Station 198+63
Cross-section lmmediately upstream of bridge.

Station Elevatlon Data
Sta Elev Sta
0 460 500
530 426.25 540
1000 460
Manning'a n Values
Sta n Val Sta
0 .05 500
Bank Sta: Left Right
500 5585
Ineffective Flow num=
Sta L Sta R Elev
0 500 458.5

num=
Elev
453
439.9

num=
n Val
.04

Lengths:
2

Sta L
555

Profile #100~-yr

RIVER: Restoration

ration
[}
15
Sta Elev Sta Sta
180 465 200 265
1520 445 1530 439.6 1548
1630 453 2260 2325
5
Sta n Vval Sta n Val Sta
1520 .04 1558 1600
Left Channel Right Coeff Contr.
87 87 B7 .3
Element Left OB
Wt. n-Val. 0.050
Reach Len. (ft} 87.00
Flow Area {aq ft) 171.14
Area {sq ft} 171.14
Flow {cfs) 661.83
Top Width (ft) 48.51
Avg. Vel. {ft/s) 3.87
Hydr. Depth (ft) 3.53
Conv. (cfs} 11705.2
Watted Por. (ft) 49.02
Shear (lb/sq ft) 0.70
Stream Power (lb/ft s) 2.69
Cum Volume (acre-ft) 999.75
Cum SA (acres) 197.71
3
11
Sta Elev Sta Sta
500.1 445.7 510 443.5 520
6550 444.5 554.9 555
3
Sta n Val
555 .05
Left Channel Right Coeff Contr.
2 2 2 .3
Sta R Elev
1000 458.5

Elev
455
439.6
460

n Vval

Expan.

Channel
0.040
87.00

419.33
419,33

4168.24

38.00
9.94
11.023

73720.1

40,73

2.05
20.43
285.92
22.34

Elev
440.5
453

Expan.
-

Right OB
0.050
87.00
130.69
130.69
502.93

37.04



CRCSS SECTION OUTPUT

Profile #100-yr

W.S8. Elev (ft) 451.11 Element Left OB
Vel Head {ft) 1.71 Wt. n-Val.
E.G. Elev (ft) 452.81 Reach Len. (ft) 2.00
Crit W.S. (ft) 440,44 Flow Area (sq ft}
E.G. Slope (ft/ft) 0.005335 Area (sq ft}
Q Total (cfs) 5333.00 Flow (cfa)
Top Width (ft) 54.94 Top Width (ft)
Vel Total (ft/s) 10.48 Avg. Vel. (ft/s)
Max Chl Dpth (ft} 12.86 Hydr. Depth (ft}
Conv. Total (cfs) 73012.1 Conv. {(cfes)
Length Wtd. (ft) 2.00 Wetted Per. (ft)
Min Ch El (ft) 439.25 Shear (lb/sq ft)
Alpha 1.00 Stream Power (lb/ft a)
Frctn Loas (ft) 0.01 Cum Volume {acre-ft) 995.58
C &t E Loas (ft) 0.00 Cum SA (acres) 197.66
CROSS SECTION RIVER: Restoration
REACH: Bonnle RS: 198.61
INPUT
Description: Station 198+61 154 Bridge over Bonnile
Station Elevation Data num 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 460 500 453 500.1 445.7 510 443.5 520
530 4¢38.25 540 43%.9 550 444.5 554.9 441 555
1000 460
Manning's n Values nme= 3
Sta n val Sta n Val Sta n Val
0 .05 500 .04 555 .08
Bank Sta: Left Right Lengthas: Left Channel Right Coeff Contr.
500 555 32 32 32 .3
Ineffective Flow nums 2
Sta L Sta R Elev Sta L Sta R Elev
0 500 458.5 555 1000 458.5
CROSS SECTION OUTPUT Profile #L00-yr
W.8. Elev ({ft) 451.09 Element Left OB
Vel Head (ft) 1.71 Wt. n-Val.
E.G. Elev {(ft) 452.80 Reach Len. (ft) 0.00
Crit W.8. (ft) 448.45 Flow Area (aq ft)
E.G. Slope (ft/ft) 0.005360 Area {8aq ft)
Q Total (cfs) 5333.00 Flow (cfs)
Top Width {ft) 54.94 Top Width (ft)
Vel Total (ft/s) 10.50 Avg. Vel. (ft/s)
Max Chl bpth (ft) 12.04 Hydr. Depth (ft)
Conv. Total (cfs]) 72845.4 Conv. (cfs)
Length Wtd. (ft) 0.00 Wetted Per. {ft)
Min Ch El1 ({ft) 438.25 shear (lb/sq ft)
Alpha 1.00 Stream Power (lb/ft 3)
Frctn Loss {ft) 0.00 Cum Volume (acre-ft} 999.58
C & E Losa {ft) 0.00 Cum SA (acres) 197.66

BRIDGE
REACH: Bonnie

INPUT

RIVER: Restoratlicn
RS: 198.45

Description: Bridge over Bonnle at 154
Distance from Upstream XS = 0

Deck/Roadway Width
Welr Coefficlent

- 32
= 2.6

Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates

nums -]

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 465 460 500 458 453 500.1 458 453.7

520 458 453.7 550 458 453.7 554.9 458 453.7

555 458 453 1000 465 460

Channel
0.040
z.00
508.72
508.72
5333.00
54.94
10.48
9.26
73012.1
66.99
2.53
26.52
284.99
22.24

Elev
440.5
453

Expan.

Channel
0.040
0.00
507.93
§07.93
$333.00
54.94
10.50
9.24
72845.4
66.96
2.54
26.65
204.97
22.24

Right OB

2.00

703.47
129.41

Right 0B

0.00

703.47
129.41



BRIDGE OUTFUT

Profile #100-yr

Opening : Bridge #1
E.G. US. (ft) 452.80 Element Inside BR US Inside BR DS
W.S5. US. (ft) 451.09 E.G. Elev (ft) 452.80 452.57
Q Total (cfa) 5333.00 W.S. Elev (ft)} 451.09 450.71
Q Bridge (cfa) 5333.00 Crit H.S. (ft} 448.45 4408.44
Q Weir (cfs) Max Chl Dpth {ft) 12.64 12.46
Welr Ste Lft (ft) Vel Total (ft/s) 10.50 10.95
Welr Sta Rgt (ft) Flow Area (sq ft) 507.93 486,94
Welr Submerg Froude # Chl .61 0.65
Weir Max Depth (ft) Specif Force {cu ft) 4253.92 4138.81
Min Top Rd (ft} 458.00 Hydr Depth (ft) 9.24 8.86
Min E1 Pra (ft} 453.70 W.P. Total (ft} 66,96 66.20
Delta EG (ft) 0.23 Conv. Total (cfs) 720845.4 68417.0
Delta WS (ft) 0.38 Top Width (ft} 54.94 54.93
BR Open Area (aq ft} 651.28 Frctn Losgs {ft} 0.18 0.00
BR Open Vel (ft/s) 10.95 € & E Loas {ft} 0.05 0,00
Coef of Q Shear Total {(lb/3q ft) 2.54 2.79
Br Sel Mthd Energy only Power Total (lb/ft s) 26.65 30.56
CROSS SECTION RIVER: Reatoration
REACH: Bonnie RS: 198.29
INPUT
Description: Station 198429 154 Bridge over Bonnie
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 460 500 453 500.1 445.7 510 443.5 520 440.5
530 438,25 540 439.9 S50 444.5 554.9 447 555 453
1000 460
Manning's n Values num= 3
Sta n val Sta n Val Sta n val
0 .05 S00 .04 555 .05
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan.
500 555 2 2 2 .3 5
CROSS SECTION OUTEUT Profile F100-yr
W.S. Elev (ft) 450.71 Element Left OB Channel Right 0B
Vel Head (ft) 1.86 Ht. n-Val. 0.040
E.G. Elev (ft) 452.57 Reach Len. (ft) 2.00 2.00 2.00
Crit W.8. (ft) Flow Area (sq ft) 486.94
E.G. Slope (ft/ft) 0.006076 Area (aq ft) 486. 94
Q Total (cfas) 5333.00 Flow (cfs) 5$333.00
Top Width (ft) 54.93 Top Width (ft) 54,93
Vel Total (ft/s) 10.95 Avg. Vel. (ft/s) 10.95
Max Chl Dpth (ft) 12.46 Hydr. Depth {ft) 8.86
Conv. Total (cfs) 68417.8 Conv. (cfa) 608417.8
Length Wed. (ft) 2.00 Hetted Per. {ft) 66.20
Min Ch Bl (ft) 438.25 Shear (lb/aqg ft) 2.79
Alpha 1.00 Stream Power (lb/ft a) 30.56
Frectn Losa (ft) 0.01 Cum Volume {acre-ft) 999,58 284.60 703.47
C & E Loss (ft) 0.00 Cum SA (acres) 197.66 22.20 129.41



Upstream Bridge Cross Section Data

Statlon Elevation Data nUm= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 460 500 453 500.1 445.7 510 443.5 520 4
530 438.25 540 439.9 550 444.5 554.9 447 555
1000 460
Manning's n Values nue 3
Sta n val Sta n Val Sta n Val
o] .05 500 .04 555 .05
Bank Sta: Left Right Coeff Contr. Expan.
500 555 .3 .5
Ineffective Flow nume 2
Sta L StaR Elev Sta L Sta R Elev
0 500 458.5 5585 1000 450.5
Downstream Deck/Roadway Coordinates
nume 8
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 465 460 500 458 453 500.1 458  453.7
520 458 453.7 550 458 453.1 554.9 458  453.7
555 458 453 1000 465 460
Downatream Bridge Cross Section Data
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 460 500 453 500.1 445.7 510 443.5 520 4
530 438.25 540 439.9 550 444.5 55%4.9 447 555
1000 460
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 500 .04 555 05
Bank Sta: Left Right Coeff Contr. Expan.
500 555 .3
Upstream Embankment side slope 0 horiz., to 1.0 vertical

Downstream Embankment side alope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins
Energy head used in splllway design
Spillway height used in design
WHelr creot shape

Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data

Energy
Selected Low Flow Methods = Energy

High Flow Method
Energy Only

Additlonal Bridge Parameters
Add Friction component t¢ Momentum

0 horiz. to 1.0 vertical
.95

Broad Crested

Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the downstream end

Criteria to check for pressure flow = Upstream water surface

Elev
40.5
453

Elev
40.5
453
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055 =TION RIVER: Resto
ctfg“:nnle RS: 198.2
. !

1)
Ut

1ﬁicf“h: Station 198427

tiO)vation Data Num=

Ea Elev Sta Elev

460 500 453
8.2% 540 439,89
3¢50
wanrivalues num=
.Val Sta n Val
.05 500 .04
gaﬂ‘t Right Lengtha:
) 555
nelow num= 2
LR Elev Sta L
70 453 555
chTPUT  Profile 410
| 450.69
A 1.87
i 452.56
t 448.49
Vee) 0.006110
5333,00
\ 54.93
L 10.97
) ) 12.44
\ 1 66225.1
' 873.41
1 438.25
\ 1.00
! 2.37
0.80

ration
7
11
Sta Elev Sta’ Elev Sta
500.1 445.7 510 443.5 520
550 444.5 554.9 447 555
3
Sta n val
555 .05
Left Channel Right Coeff Contr.
830 900 715 .3
Sta R Elev
1000 453
Q-yr
Element Left OB
Wt. n=Val.
Reach Len. (ft) 830.00
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width [ft)
Avg. Vel. (ft/s)
Hydr. Depth {ft)
Conv. {cfs]
Wetted Per. (ft]
Shear {lb/sg ft)
Stream Power (lb/ft s)
Cum Volume {acre-ft) 999.58
Cum SA {acres) 197.66

Elev
440.5
453

Expan.

Channel
0.040
900,00
486.01
486.01
$333.00
54.93
10.97
8.85
668225.1
66.16
2.80
30.75
284,50
22.20

Right OB

775.00

703.47
129.41

head has changed by more than 0.5 ft (0.15 m).
Hditional creosa sections.

ce ratio (upatream conveyance divided by downstream conveyance) is less
7 or greater than 1.4. This may ilndicate the need for additional cross sections.
o8 was greater than 1.0 ft {0.3 m). between the current and previous cross
. This may indicate the need for additional cross sections.
search method failed to converge on critical depth. The program will try the
ction slice/secant method to find critical depth.
depths were found at this location. The critical depth with the lowest, valid,
face was uged.

This may indicate the need

R: Restoration
RS: 13

\ 17
Sta Elev Sta Elev Sta Elev
100 451 205 450 700 448
940 438 960 438 980 447
1310 446 1340 446 1450 448
. 5
‘ Sta n Val Sta n Val Sta n val
; 925 .04 980 .125 1340 .03
b Left Channel Right Coeff Contr. Expan.
? 1390 1400 710 .1 .3

R ST I I



CROSS SECTION OUTBEUT Profile 1100-yr

W.S. Elev (ft) 449.13 Element Lefr OB Channel Right ©B
Vel Head (ft} 0.26 Wt. n-val. 0.032 0.040 0.080
E.G. Elev (ft} 449.39 Reach Len. (ft) 1390.00 1400.00 710.00
Crit W.S. (ft) 440.36 Flow Area {(sq ft) 529.81 454.38 1197.54
E.G. Slope (fr/ft) 0.001527 Area (sq ft} 529.81 454,38 1197.54
Q Total (cf=s) 5333.00 Flow (cfs) 1144.23 2560.25 1628,.52
Top Width {(ft} 1070.66 Top Width {ft) 503.47 55.00 512.19
Vel Total {ft/e) 2.44 Avg. Vel. {ft/a) 2.16 5.63 1.36
Max Chl Dpth (ft) 11.13 Hydr. Depth (ft) 1.05 a.26 2.34
Conv. Total {cfs) 136462.9 Conv. (cfs) 29279.0 65512.8 41671.1
Length Wtd. (ft) 1119.31 Wetted Par. (ft) 503.47 59.42 512.26
Min Ch E1 (ft) 438.00 Shear {(lb/sq ft) 0.10 0.73 0.22
Alpha 2.81 Stream Power (lb/ft s) 0.22 4.11 0.30
Frctn Losa (ft) 3.06 Cum Volume (acre-ft) 994.53 274.97 692.02
C & E Loss {ft) 0.04 Cum SA (acres) 192.87 21.06 124.85

Warning - The conveyance ratio {upstream conveyance divided by downstream conveyance) is lesas
than 0.7 or grester than 1.4. This may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional croas sections.

Warning - The parsbolic search method failed to converge on critical depth. The program will try the
cross section slice/secant method to find critical depth.

CROSS SECTION RIVER: Restoration
REACH: Bonnie RS: 12
INPUT
Deascription: B-12
Station Elevation Data num= 19
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 456 106 450 340 448 466 446 734 446
788 447 853 446 920 446 1000 446 1031 446
1045 437.4 1065 437.4 1085 446 1152 446 1224 444
1460 444 1710 444 1796 450 1894 452
Manning's n Values nuy 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val
0 .03 1000 .125 1031 .04 1085 .125 1460 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1031 1085 805 1200 8eo .1 .3

CROSS SECTION OUTEUT frofile #100-yr

W.8. Elev (ft) 445.58 Element Left OB Channel Right 03
Vel Head (ft) 0.6% Wt. n-Val. 0.040 0.048
E.G. Elev (ft) 446.28 Reach Len. (ft) 805.00 1200.00 880.00
Crit W.S. (ft) 445.58 Flow Area (sq ft) 296.08 832.96
E.G. Slope {(ft/ft) 0.006307 Area {sg ft) 296.08 832.96
Q Total (cfs) 5333.00 Flow {(cfs) 2639.87 2693.13
Top Width (ft) 618.08 Top Width (ft) 52.36 565.73
Vel Total (ft/s) 4.72  Avg. Vel. (ft/s) 8.92 3.23
Max Chl Dpth {ft) 8.18 Hydr. Depth (ft) 5.66 1.47
Conv. Total (cfa} 67151.4 Conv. (cfs) 33240.4 33911.0
Length Wtd. (ft) 965.87 Wetted Per. (ft) 56.35 565.80
Min Ch El1 (ft} 437.40 Shear {1b/sq ft) 2.07 0.50
Alpha 2.00 Stream Powar (lb/ft s) 168.45 1.87
Frectn Loss (ft) 0.10 Cum Volume {acre-ft) 986.08 262.681 676.27
C & E Loss (ft) 0.21 Cum SA {acresa) 184.83 19.34 116.07



CROSS SECTION QUTPUT

W.S5. Elev (ft)

Vel Head (ft)

E.G. Elev (ft}
Crit W.5. (ft)
€.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/a)
Maex Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch El1 (fr)
Alpha

Fretn Loss (ft)
C & E Loas (ft)

CROSS SECTION
REACH: Galum

INPUT
Description: G-11

Profile #1100-yr

451.58
0.14
451.72

0.000322
6700.00
565.75
1.49
16.58
373636.3
825.99
435.00
3.99
0.25
0.01

RIVER: Restoration

Station Elevation Data

Sta Elev Sta

0 460 70

217 456 229

304 444 415

685 438 697

799 444 872

Manning's n Values

Sta n Val §ta

0 .03 10
Bank Sta: Left Right
664 730

CROSS SECTION OUTPUT

W.5. Elev (ft])
Vel Head {ft)
E.G. Elev (ft)
Crit W.S8. {(ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/a)
Max Chl Dpth (ft)
Conv. Total {cfa)
Length Wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss {ft)
C & E Loas (ft)

RS: 11

nums
Elav
458.5
454
442
435
454

nume
n Val
.125

Lengtha: Left Channel

Profile #100-yr

451.34
.11
451.46

0.000289
6700.00
541.04
1.42
16.34
393900.1
1608.14
435.00
3.62
0.63
0.01

Element Left OB
Wt. n-val. 0.125
Reach Len. {ft) 785.00
Flow Area (8q ft} 622.09
Area (sq ft) 622.09
Flow {(cfs) 440.99
Top Width (ft) 132.45
Avg. Vel. (ft/s) 0.71
Hydr. Depth (ft) 4.70
Conv. (cfa) 24582.5
Wetted Per. (ft) 133.03
Shear (1b/sq ft} 0.09
Stream Powar (lb/ft s) 0.07
Cum Volume {acre-ft) 1225.29
Cum SA {(acres) 117.67
24
Sta Elev Sta Elev Sta
85 458 148 456 182
255 452 305 452 325
487 442 573 442 664
716 435 730 440 761
919 456 943 4160
4
Sta n Val Sta n Val
664 .04 730 125
Right Coeff Contr.
1750 1720 1155 .1
Element Left OB
Wt. n-Val. 0.125
Reach Len. {ft) 1750.00
Floew Area (sq ft) 2941.42
Area (sq ft) 2941.42
Flow (cfsa) 2581.17
Top Width (ft) 352.43
Avg. Vel. (ft/s) 0.08
Hydr. Depth {ft) 8.35
Conv. lcfs) 151749.5
Wetted Per. (ft) 352.89
Shear (lb/aq ft) 0.15
Stream Power (lb/ft 3) 0.13
Cum Volume (acre-ft) 1193.18
Cum 8SA ([acres) 113.30

Channel
0.040
880.00
890.59
890.59
3565.14
59.00
4,00
15.09
198815.7
60.45
0.30
1.18
379.18
23.44

Elev
455
450
440
442

Expan.

Channel
0.040
1720.00
941.66
941.66
3453.88
66.00
3.67
14.27
203057 .4
67.33
0.25
0.93
360.67
22.18

Right OB
0.125
750.00
2974.75
2974.75
2693.87
374.30
0.91
7.95
150228.0
374.69
0.16
0.14
1114.19
109.11

Right 08
0.125
1155.00
834.52
834.52
664.95
122.61
0.80
6.81
39093.2
123.22
0.12
0.10
1081.40
103.83



BRIDGE OUTPUT
Opening : Bridge #1

Profile #100-yr

E.G. US. (ft) 452.00 Element Inside BR US 1Inside BR DS
W.5. US. (ft) 451.09 E.G. Elev (ft} 452.80 452.57
Q Total (cfs) 5333.00 W.5. Elev (ft} 451.09 450.71
¢ Bridge (cfs) 5333.00 Crit W.S. (ft) 448.45 4408.44
Q Welir (cfs) Max Chl Dpth (ft) 12.84 12.46
Weir Sta Lft (ft) Vel Total (ft/s) 10.50 10.95
Welr Sta Rgt (ft) Flow Area (sq ft) 507.93 486.94
Weir Submerg Froude # Chl 0.61 0.65
Weir Max Depth (ft) Specif Force {cu ft) 4253.92 4138.81
Min Top Rd (ft) 458.00 Hydr Depth (ft} 9.24 8.86
Min El Prs (ft) 453.70 W.P. Total (ft) 66.96 66.20
Delta EG (ft) 0.23 Conv. Total (cfs) 72845.4 68417.8
Delta WS (ft) 0.38 Top Width (ft) 54.94 54.93
BR Open Area {(s8q ft) 651.268 Frctn Loss (ft) 0.18 0.00
BR Open Vel (ft/s) 10.95 C & E Loss (ft) 0.05 0.00
Coef of Q Shear Total (lb/sq ft) 2.54 2.79
Br Sel Mthd Energy only Power Total (lb/ft s) 26.65 30.56
CROSS SECTION RIVER: Reatoration
REACH: Bonnle RS: 198.29
INPUT
Description: Station 198+29 154 Bridge over Bonnile
Station Elevation Date nums 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 460 500 453 500.1 445.7 510 443.5 520 440.5
S30 4238.25 540 439.9 550 444.5 554.9 47 555 453
1000 460
Manning's n Values Nl 3
Sta n Val S5ta n Val Sta n Val
0 .05 500 .04 55 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
$00 555 2 2 2 .3 .5
CROSS SECTION OUTPUT Profile #100-yr
W.89. Elev (ft} 450.71 Element Left OB Channel Right OB
Vel Head (ft) 1.86 Wt. n-Vval. 0.040
E.G. Elev (ft) 452.57 Reach Len. (ft) 2.00 2.00 2,00
Crit ®W.5. (ft) Flow Area {sq [t} 466.94
E.G. Slope (ft/ft) 0.006076 Area {sq ft) 486.94
Q Total (cfs) 5333.00 Flow {cfa) 5333.00
Top Width (ft) 54.93 Top Width (ft) S54.93
Vel Total (ft/a) 10.95 Avg. Vvel. {ft/s) 10.95%
Max Chl Dpth (ft) 12.46 Hydr. Depth (ft) 8.86
Conv. Total (cfs) 68417.8 Conv. (cfs) 68417.9
Length Wtd. (ft) 2.00 Wetted Per. (ft) 66,20
Min Ch El1 {ft) 438.25 Shear (lb/aq ft) 2.79
Alpha 1.00 Stream Power (lb/ft a) 30.56
Frctn Loss (ft} 0.01 Cum Volume (acre-ft) 999.58 204,60 T03.47
C & E Loas (ft} 0.00 Cum SA (acres) 197.66 22.20 129.41



Warning - The energy equation could not be balanced within the specified number of iterations. The
program selected the water sucface that had the least amount of error between computed
and assumed values,

Warning - Divided flow computed for this cross-section.

Warning - The velocity head has changed by more than ¢.5 £t (0.15 m). This may indicate the need
for additional cross sections.

Warning - The conveyance ratlo {upstream conveyance divided by downatream conveyance) 18 leas
than 0.7 or greater than 1.4. Thig may indicate the need for additional cross gections.

Warning - During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This

indicates

that there is not a valid subcritical answer. The program defaulted to critical depth.
wWarning - The parsbolic search method failed to converge on critical depth. The program will try the
cross section slice/secant methoed to find critical depth.

CROSS SECTION RIVER: Restoration
REACH: Bonnle RS: 11
INPUT
Description: B-11
Station Elevation Data NuURe= 19
Sta Elav Sta Elev Sta Elev Sta Elev Sta Elev
0 452 132 450 390 442 460 440 500 440
535 440 550 436 570 436 585 440 648 440
668 440 957 441 1166 440 1304 140 1670 440
2060 146 2108 440 211 450 2625 452
Manning's n Values nume S
Sta n val Sta n val Sta n Val Sta n Val Sta n Val
0 .03 $00 .125 535 .04 585 .125 957 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
535 SB5 930 1040 560 .1 .3
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev (ft) 445.69 FElement Left OB Channel Right OB
Vel Head (ft) 0.01 Wt. n-Val. 0.037 0.040 0.039
E.G. Elev (ft) 445.70 Reach Len. (ft} 930.00 1040.00 $60.00
Crit W.S5. (ft) Flow Area (sq ft) 975.66 424.70 6982.865
E.G. Slope (ft/ft) 0.000031 Area (aq ft) 975.66 424.70 6982.65
Q Total (cfs) 5333.00 Flow (cfs) 585.64 359.44 4387.92
Top Width (ft) 1769.24 Top Width (ft) 264.13 50.00 1455.11
Val Total (ft/s) 0.64 Avg. Vel. (ft/s) 0.60 0.85 0.63
Max Chl Dpth (ft) 9.69 Hydr. Depth (ft) 3.69 8.49 4.90
Conv. Total {cfa} 961070.2 Conv. (cfs) 105539.2 64776.2 790754.9
Length Wtd. (ft) 712.91 Wetted Per. (ft) 264.22 $1.05 1455.16
Min Ch El (ft) 436.00 Shear (lb/sq ft) 0.01 0.02 0.01
Alpha 1.02 Stream Power (lb/ft s) 0.00 0.01 0.01
Frctn Loss (ft} 0.08 Cum Volume (acre-ft) 977.06 252.88 597.33
C & E Loss (ft} 0.05 Cum SA (acres) 182.39 17.93 95.65

Warning - The velocity head has changed by more than 0.5 ft {0.15 m).

for additional cross sections.
Warning ~ The conveyance ratlo (upstream conveyance divided by downstream conveyance] is lesa

than 0.7 er greater than 1.4.

This may indicate the need

This may indicate the need for additional cross sections.



CROSS SECTION

RIVER: Restoration

REACH: Bonnie RS: 10
INPUT
Description: B-10
Station Elevation Data N 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elav
0 452 71 450 k1] 444 470 443 738 442
794 440 805 435 823 435 832 440 871 442
967 444 1073 446 1250 446 1696 449 1842 450
Manning's n Values num 5
Sta n Val 8ta n Val Sta n Val Sta n Val Sta n Val
0 .03 470 .125 94 .04 832 .125 871 .03
Bank Sta: Left Right Lengths: Laft Channel Right Coeff Contr. Expan.
794 832 895 1720 1040 .1 -3
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev {ft) 445.05 Element Left OB Channel Right OB
Vel Head (ft) 0.52 Wt. n-val. 0.093 0.040 0.051
E.G. Elev {(ft) 445.51 Reach Len. (ft) 895.00 1720.00 1040.00
Crit W.S5. {ft) Flow Area (sq ft) 1096.57 331.98 384.36
E.G. Slope [(ft/ft) 0.002802 Area (8q ft) 1096.57 331.98 384.36
Q Total (cfa) 5565.00 Flow (cfs) 1769.52 2659.00 1136.48
Top Wldth (ft) 706.84 Top Width (ft) 478.08 38.00 190.76
Vel Total (ft/e) 3.07 Avg. vel. (ft/s) 1.61 68.01 2.96
Max Chl Dpth (ft) 10.05 Hydr. Depth (ft) 2.29 8.74 2.01
Conv. Total (cfa) 105139.1 Conv. l(cfs) 33431.5 50236.2 21471.4
Length Wtd., {ft) 1211.76 Wetted Per. (ft) 478.13 40.38 190.84
Min Ch El1 (ft) 435.00 Shear (lb/sq ft) 0.40 1.44 0.35
Alpha 3.523 Stream Power (lb/ft 1) 0.65 11.52 1.04
Frctn Losa {ft) 0.88 Cum Volume (acre-ft) 954.94 243.85 549.97
C & E Losa {ft} 0.14 Cum SA (acres) 174.47 16.880 85.07

Warning - The conveyance ratio (upstream cenveyance divided by downstream conveyance) is leas

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crosa

section. This may indicate the need for additional cross sectlons.
CROSS SECTION RIVER: Restoration
RERCH: Bonnie RS: 9
INPUT
Deacription: B-9
Station Elevation Data nume 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 449 123 448 285 446 410 444 520 442
1025 441 1311 440 1370 441 1412 440 1427 433
1448 433 1453 438 1470 140 1500 441 1541 442
1671 450
Manning's n Values nume S
Eta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .03 1025 .125 1412 .04 1470 .125 1500 .03
Pank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1412 1470 790 1660 1020 .3

-1



CROSS SECTION OUTPUT

frofile 1100-yr

W.8. Elev (ft) 444.50 Elemant Left OB
Vel Head (ft) 0.04 Wt. n-Val. 0.051
E.G. Elev (ft) 444_54 Raeach Len. (ft) 790.00
Crit W.5. (ft) Flow Area (sq ft) 3235.65
E.G. Slope (ft/ft) 0.000328 Area (sq ft) 3235.65
Q Total {(cfs) 5565.00 Flow {cfs) 3861.74
Top Width (ft) 1202.86 Top Width (ft) 1033.24
Vel Total (ft/s) 1.38 Avg. Vel. (ft/s) 1.19
Max Chl Dpth (ft} 11.50 Hydr. Depth (ft) 3.13
Conv. Total {(cfs) 307375.3 Conv. (cfs) 213297.8
Length Wtd. (ft) 995,27 Wetted Par. (ft) 1033.29
Min Ch E1l (ft) 433.00 Shear (lb/sq ft) 0.06
Alpha 1.50 Btream Power (lb/ft s} 0.08
Fretn Loas (ft) 0.25 Cum Volume (acre-f£t) 910.43
C & E Losa (ft) 0.00 Cum SA facreas) 158.95
CROSS SECTION RIVER: Rastoration
REACH: Bonnie RS: 6
INPUT
Pescription: B-86
Station Elevation Data num= 19
Sta Elev Sta Elav Sta Elev Sta Elev Sta
0 4150 595 446 852 440 929 439 1000
1090 436 1286 434 1301 431 1306 431 1324
1335 438 1366 440 1391 442 1413 444 1432
1447 444 1480 444 1537 448 1647 450
Manning's n Values num= 5
S5ta n val 8ta n Val Sta n Val Sta n val Sta
0 .03 1000 .125 1286 .04 1324 .125 1480
Bank Sta: Left Right Lengthe: Left Channal Right Coeff Contr.
1286 1324 1000 1240 880 .1
CROSS SECTION OUTPUT Profile #100-yr
W.S. Elev (ft) 444.26 Elenent Left OB
Vel Head {ft) 0.04 Wt. n-Val. 0.070
E.G. Elev {ft) 444.29 Reach Len. (ft) 1000.00
Crit W.S. (ft) Flow Area (sq ft) 3785.71
E.G. Slope (ft/ft) 0.000195 Area (=g ft) 3785.71
Q Total (cfa} 5565.00 Flow {cfa) 4261.69
Top Width (ft) 814.06 Top Width (ft) 616.38
Vel Total (ft/a) 1.21 Avg. Vel. (ft/s} 1.13
Max Chl Dpth (ft) 13.26 Hydr. Depth [ft) 6.14
Conv. Total (cfs) 3968287.0 Conv. (cfs) 305009.1
Length Wtd. (ft} 1043.58 Wetted Per. {ft} 616.48
Hin Ch El1 (ft) 431.00 Shear (lb/aq ft} 0.07
Alpha 1.61 Stream Power (lb/ft s) 0.09
Frctn Loss (ft) 0.15 Cum Volume {acre-ft) 846.76
C & E Loas (ft) 0.00 Cum SA (acres) 143.99
CROSS SECTION RIVER: Rastoration
REACH: Bonnie RS: 7
INPUT
Description: B-7
Station Elevation Data num= 15
Sta Elev Bta Elev Bta Elev Sta Elev Sta
0 450 88 450 mn 440 428 438 562
580 435.0 869 434 882 429 897 429 910
954 436 984 438 1073 450 1099 450 1115
Manning's n Values num= 4
Gta n Val Sta n Val Sta n Val Sta n val
0 .03 580 125 869 .04 910 .125
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
869 910 855 1080 590 .1

Channel
0.040
1660.00
499,99
499.99
1356.08
58.00
2.1
8.62
74901.2
61.74
0.17
0.45
227.42
14.98

Elev
437
436
443

n Val
.03

Expan.
.3

Channel
0.040
1240.00
436.30
436.30
1133.17
36.00
2.60
11.48
81101.1
38.98
0.14
0.35
209.58
13.15

Elev
436
434
452

Expan.
+3

Right 0B
0.048
1020.00
293.76
293.76
347.19
111.62
1.18
2.63
19176.3
111.73
0.05
0.06
541.88
91.46

Right OB
0.125
880,00
386.71
386.71
170.14
159. 6@
0.44
2.42
12176.7
160.16
0.03
0.01
533.91
78.29



CROSS SECTION QUTPUT

W.3. Elev (ft}
Vel Head (ft)
E.G. Elev {ft)
Crit W.8. (ft}
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 {ft)
Alpha

Fretn Loss (ft)
C & E Losa (ft)

Profile ¥100-yr

q44.12
0.03
444.14

0.000106
$708.00
774.96
1.02
15.12
553411.6
B877.45
42%.00
1.57
0.16
¢.01

Element

Wt. n-Val.

Reach Len. {ft)
Flow Area (sq ft)
Area (8q ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s}
Hydr. Depth (ft}
Conv. (cfa)
Wotted Per. (ft)
Shear (lb/sq ft)

Stream Power (lb/ft a)
Cum Volume {acre-ft)

Cum SA (acres])

Left OB
0.063
855.00
4298.22
429@.22
4188.68
614.50
0.97
6.99
406107.8
614.71
0.05
0.05
753,97
129.86

Channel
0.040
1080,00
554.89
554.89
1172.30
41.00
2.11
13.53
113658.4
42.686
0.09
0.18
195.47
12.03

Right OB
0.125
590.00
753.69
753.69
347,03
119.38
0.46
6.31
33645.4
119.91
0.04
0.02
522.39
75.47

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or Qreater than 1.4.

CROSS SECTION RIVER: Restoration
REACH: Bonnie RS: €
INFUT
Description: B-6
Station Elevation Data nume 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 452 86 450 375 444 461 438 497
515 429 540 429 556 434 648 436 698
8640 436 917 452
Manning's n Values numo= 4
Sta n Val Sta n Val Sta n Yal Sta n val
0 .03 3715 .125 497 .04 556 .128
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
497 556 625 1800 1310 .1
CROSS SECTION OQUTPUT Profile §100-yr
W.8. Elev (ft) 443.83 Element Laft OB
Yal Head (ft} 0.14 Ht. n-val. 0.125
E.G. Elev (ft) 443.97 Reach Len. (ft) 625.00
Crit W.5. (ft) Flow Area {(=q ft) 48%.71
E.G. Slope (ft/fL) 0.000392 Area {eg ft) 489.71
Q Total {cfs) 5708.,00 Flow {cfs) 325.31
Top Width (ft) 500.28 Top Width (ft) 119.59
Vel Total (ft/a} 1.53 Avg. vel, (ft/s) 0.66
Max Chl Dpth (ft} 14.83 Hydr. Depth (ft) 4.09
Conv. Total (cfs) 2088125.5 Conv. (cfa) 16420.9
Length Wtd. (ft) 1515.90 Wetted Per. (ft) 119.85
Min Ch El1 (ft) 429.00 Shear (lb/sq ft) 0.10
Alpha 3.83 Stream Power (lb/ft s) 0.07
Fretn Loss (ft) 0.57 Cum Volume (acre-ft) 706.98
C & E Loas (ft) 0.00 Cum SA (acres) 122.65

Elev
436
436

Expan.
.3

Channel
0.040
1800.00
772.09
772.09
3003.44
59.00
3.99
13.09
155644.3
61.08
0.31
1.24
179.02
10.79

This may indicate the need for additional cross sections.

Right OB
0.125
1310.00
2463.90
2463.90
2299.25
321.69
0.93
7.66
116060.3
322,52
0.19
0.17
500,60
72.48



CROSS SECTION RIVER: Restoration
REACH: Bonnie RS: 5
INPUT
Description: B-5
Station Elavation Data num= 19
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 450 134 448 213 446 300 434 350
369 428 389 428 410 434 415 434 526
703 438 773 440 810 442 :11:] 444 1003
1113 448 1163 450 1293 454 1402 454
Manning's n Values aum= 5
Bta n Val Sta n val Sta n Val Sta n val Sta
0 .03 213 .125 350 .04 410 .12% 810
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
350 410 1265 1600 800 .1
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev ({ft) 443.27 Element Left OB
Vel Head (ft) 0.13 HWt. n-Val. 0.125
E.G. Elev (ft) 443.40 Reach Len. (ft) 1265.00
Crit W.5. (ft) Flow Area {sq ft) 774.880
E.G. Slope (ft/ft) 0.000360 Area {sq ft) 774.88
Q Total (cfs} 5708.00 Flow (cfa) 655.07
Top Width (ft) 614.00 Top Width ({ft) 117.20
Vel Total (ft/s) 1.41 Avg. Vel. (ft/s) 0.85
Max Chl Dpth (ft) 15.27 Hydr. Depth {ft) 6.61
Conv. Total {cfs) 300928.9 Conv. (cfs) 34535.8
Length wWtd. {(ft} 1241.71 Wetted Per. (ft} 117.84
Min Ch E1 (ft) 428.00 Shear (lb/sq ft) 0.15
Alpha 4.23 Stream Power (lb/ft sg) 0.12
Frctn Loas (ft) 0.31 Cum Volume (acre-ft) 697.91
C & E Loss (ft) 0.02 Cum SR {acres) 120.95
CROSS SECTION RIVER: Restoratiocn
REACH: Bonnie HE |
INPUT
Description: B-4
Station Elevation Data num= 24
Sta Elev Sta Elev Sta Elev 3ta Elev Sta
0 450 54 4486 107 446 130 448 216
230 446 439 446 962 444 L1145 442 1182
1210 436 1286 44 1380 432 1395 427 1415
1430 432 1623 44 1724 436 1798 440 1893
2131 446 2495 446 25987 448 2785 450
Manning’s n Values nume= 5
Sta n Val Sta n Val Sta n val Sta n val Sta
0 .03 1145 .125 1350 .04 1430 .125 1798
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
1380 1430 980 1100 955 .1

Elev
434
436
446

n val
.03

Expan.

Channel
0.040
1600.00
796.14
796.14
3083.94
60.00
3.87
13.27
162587.0
61.77
0.29
1.12
146.62
8.33

Elav
448
438
427
442

n val
.03

Expan.
.3

Right 0B
0.124
800.00
2479.93
2479.93
1968.99
436.80
0.79
5.68
103806.1
436.93
0.13
0.10
426.26
61.08



CROSS SECTION QUTPUT

W.S. Elev [ft)

Vel Head (Lt}

E.G. Elev (ft)
Crit W.8. (ft)
E.G. Slope (ft/ft)
Q Total {(cfse)

Top Width ({(ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total {cfs)

Length Wtd. {ft)
Min Ch El {ft)
Alpha

Fretn Loss (ft)
C & E Loss (ft)

Profile #100-yr

443.01
0.05
443.07

0.000182
5708.00
901.11
0.96
16.01
423079.8
1005.27
427.00
3.75
0.04
0.01

Element
Wt. n-val.
Reach Len.

(fe)

Flow RArea (sq ft)

Area (8q ft)
Flow {(cfs)

Top Width {ft)

Avg. Vel.
Hydr. Depth
Conv. {(cfs)
Wetted Per.

(tt/a)

(ft)

(ft}

Shear (lb/aq ft)
Stream Power ({lb/ft &)

Cum Volume

{acre-ft}

Cum SA (acres)

Laft OB
0.123
980.00
1877.32
1877.32
1238.68
327.718
0.66
5.73
91811.4
328.12
0.07
0.04
659.40
114.49

Channel
0.040
1100.00
725.70
725.70
2118.51
50.00
2.92
14.51
157024.8
51.62
0.16
0.47
118.67
6.31

Right OB
0.116
955.00
3335.06
3335.06
2350.81
523.33
0.70
6.37
174243.5
523.50
0.07
0.05
3712.86
52.26

Warning - The conveyance ratic {upstream conveyance divided by downstream conveyance) 1s less

than 0.7 or greater than l.4.

CROSS SECTION RIVER: Restoration
REACH: Bonnie RS: 3
INFUT
Description: B-3
Statlon Elevatlon Data nuny= 27
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 450 24 448 44 442 114 440 198
233 438 250 440 597 441 1025 440 1260
1440 433.5 1514 432 1595 430 1676 432 17150
1852 432 1882 425 1902 425 1926 432 1963
1986 438 2108 439 2256 438 2645 442 2726
20840 446 3000 450
Manning*'s n Values nums 5
Sta n val Sta n val Sta n Val Sta n val Sta
0 .03 1440 .125 1852 .04 1926 .125 1986
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
1852 1926 1010 1860 1088 .1
CROSS SECTION OUTPUT Profile #100-yr
W.5. Elev (ft) 443.01 Element Left OB
Vel Head (ft) 0.00 Wt. n=-Val. 0.058
E.G. Elav (ft) 443.01 Reach Len. {ft) 1010.00
Crit W.38. (ft) fFlow Area (Bg ft) 9177.52
E.G. Slope (ft/ft) 0.000016 Area (aq ft) 9177.52
Q Total (cfs) 5708.00 Flow (cfs} 3417.36
Top Width (ft) 2645.29 Top Width (ft) 1811.37
Vel Total (ft/s) 0.43 Avg. Vel. (ft/a) 0.37
Max Chl Dpth (ft) 18.01 Hydr. Depth (ft) 5.07
Conv. Total (cfs) 1427984.0 Conv. (cfs]) 854929.8
Length Wtd. (ft) 1172.80 Wetted Per. (ft) 1011.96
Min Ch El (ft} 425.00 Shear (lb/aq ft) 0.01
Alpha 1.47 Stream Power {(lb/ft B) 0.00
Frctn Loas {ft) 0.02 Cum Volume (acre-ft) 535.05
C & E Logs (ft) 0.00 Cum SA {acres) 90.43

Elev
440
438
435
434
444

n val
.03

Expan.
.3

Channel
0.040
16860.00
1143.77
1143.77
1037.03
74.00
0.91
15.46
259436.6
75.81
0.02
0.01
95.07
4.74

Thie may indicate the need for additlonal cross sectlons.

Right OB
0.038
1088.00
2941.16
2941.16
1253.60
759.92
0.43
3.07
313617.1
760.36
0.00
0.00
304.06
38.19



CROSS SECTION RIVER: Restoration
REACH: Bonnle RS: 2
INBUT
Description: B-2
Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta Elav Sta Elev
1] 450 38 446 104 445 330 446 825 446
710 444 1602 4§42 2156 440 23z1 438 2354 436
2420 434 2844 424 2894 432 2906 425 2924 425
2938 432 2950 433 2974 434 2995 434 3280 438
KX}y 430 3383 440 3966 444 4133 444 4316 444
4402 450
Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .03 2327 125 2894 .04 2938 .125 2950 .03
Bank Sta: Left Right Lengths: Left Channel  Right Coeff Contr. Expan.
2894 2938 1800 1660 890 .1 .3

CROSS SECTION OQUTPUT Profile §1100-yr

W.8. Elev (ft) 442.98 Element Left OB Channel Right OB
Vel Head (ft) 0.01 Wt. n-Val. 0.086 0.040 0.031
E.G. Elev {ft) 442.99 Reach Len. (ft) 1800.00 1660.00 890.00
crit ®W.8. (fY) Flow Area (sq ft) 6992. T4 700.28 3629.52
E.G. Slope (ft/ft) 0.000025 Area (sq ft) 6992.74 700.28 3629.52
Q Total (cfs) 5693.00 Flow (cfs} 2141.93 7715.21 2775.86
Top Width (ft) 2654.61 Top Width (ft) 1730.73 44.00 879.87
Vel Total (ft/s)} 0.50 Avg. Vel. (ft/s) 0.31 1.11 0.76
Max Chl Dpth (ft) 17.989  Hydr. Depth {ft) 4.04 15.92 4.13
Conv. Total (cfs) 1147919.0 Conv. (cfs) 431891.8 156310.6 559716.1
Length Wtd. (ft) 1335.21 Wetted Per. (ft) 1730.89 47.54 B80.01
Min Ch El1 (ft) 425.00 Shear (lb/aq ft) 0.01 0.02 0.01
Alpha 1.93 Stream Power (lb/ft s) 0.00 0.03 0.00
Frctn Loss {(ft) 0.02 Cum Volume {acre-ft) 347.58 55.70 222.01
C & E Loas (ft) 0.00 Cum SA {acres) 49.36 2.22 17.71

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Restoration
REACH: Bonnle R3: 1
INPUT
Description: B-1
Station Elevation Data num= ao
Sta Elev Sta Eleav Sta Elev Sta Elev Sta Elev
0 450 210 448 333 446 357 444 457 442
503 §40 538 438 650 430 800 430 892 430
905 4208 920 421 932 421 950 428 988 428
1050 426 11680 42% 1238 426 1353 426 1395 428
1441 428 1452 430 1466 432 1475 432.3 1548 434
1615 436 1653 436 1940 444 2416 446 2510 450
Manning'a n Values nue= -]
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .03 800 .125 905 .04 950 .128 1475 .03
Bank Sta: Left Right Lengtha: Left Channel Right Coeaff Contr. Expan.
50% 950 a v} 0 .1 -3



CROSS SECTION QUTPUT

W.S. Elev (ft)

Vel Head ({ft)

E.G. Elav (ft)
Crit W.8. (ft)
E.G. Slope (ft/ft)
Q Total {(cIs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft}
Conv. Total {cfs)

Length Wtd. (ft)
Min Ch El (ft)
Alpha

Fretn Loss (ft)
C & E Loas (ft)

Profile #100-yr

442.97
0.00
442.97

0.000007
5693.00
1494.66

0.35
21.97
2161135.0
800.00
421.00
1.49

0.02

0.00

Element Left OB
Wt. n-val. 0.040
Roach Len. (ft) 800.00
Flow Area {eq ft) 4578.70
Area (sq ft) 4578.70
Flow (cfs) 2271.53
Top Width (ft) 496.56
Avg. Vel. (ft/s) 0.50
Hydr. Depth (ft) 9.22
Conv. (cfs) B62302.4
Wetted Per. (ft) 497.11
Shear (lb/sq ft) 0.00
Stream Power (lb/ft a) 0.00
Cum Volume (acre-ft) 71.33

Cum SA (acres)

Channel
0.040
800.00
873.21
873.21
592.16
45.00
0.68
19.40
224790.3
47.87
0.01
0.01
14.69

Right OB
0.088
800.00
10961.22
10961.22
2829.31
953.09
0.26
11.50
1074042.0
953,66
0.00

0.00
126.79

Warning - The conveyance ratic (upatream conveyance divided by downstream conveyance) is leas

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Restoration
REACH: Galum RS: 497.40
INPUT .-
Description: Station 497+40
Station Elevation Data nume= 10
Sta Elev Sta Elav Sta Elev Sta Elev Sta Elev
0 460 20 450 53 449.5 6l 440.5 19 440.5
87 449.5 600 449.5 1025 450 1045 455 1065 460
Manning's n Values num= ]
Sta n Val Sta n Val Sta n Val Sta n Yal
0 .14 53 .083 87 . 065 600 .14
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
53 a7 595 650 560 .1 .3
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev (ft) 455.089 Element Left OB Channel Right OB
Vel Head (ft) 0.01 Wt. n-Val. 0.140 0.083 0.085
E.G. Elev (ft) 455.90 Reach Len. (ft) 595.00 650.00 560.00
crit W.S. (ft) Flow Area (sg ft) 237.25 451.22 5955.71
E.Q. Slope (ft/ft) 0.000246 Area (sq ft) 237.25 451.22 5955.71
Q Total (cfs) 6266.00 Flow (cfs) 124.04 615.93 5526.03
Top Width (ft) 1040.33 Top Width (ft) 44.1718 34.00 961.55
Vel Total (ft/a) 0.54 Avg. Vel. (ft/s) 0.52 1.37 0.93
Max Chl Dpth (ft} 15.39 Hydr. Depth (ft) 5.30 13.27 6.19
Conv. Total (cfs) 399504.0 Conv. (cfs) 7909.8 39270.2 352396.8
Length Wtd. (ft) 578.62 Wetted Per. (ft) 46.17 42.08 962.28
Min Ch El1 (ft) 440.50 Shear {1b/sg ft) 0.08 0.16 0.10
Alpha 1.07 Stream Power (lb/ft s) 0.04 0.22 0.09
Frctn Loss (ft) 0.30 Cum Volume {acre-ft} 1495.96 508.50 1857.78
C & £ Loas (ft) 0.01 Cum SA (acres) 155.58 32.46 218.34

Warning - The conveyance

than 0.7 or greater than 1.4.

ratlio (upstream conveyance divided by downatream conveyances) is less

This may indicate the need for additional cross sections.



CROSS SECTION RIVER: Reatoration
REACH: Galum RS: 490.90
INPUT
Description: Station 490+90
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev
0 457 10 455 65 450 103 448.8
129 439.8 137 448.8 565 450 600 455
Manning's n Values nunr 3
Sta n Yal Sta n Val Sta n val
0 .14 103 .083 137 .14
Bank Sta: Left Right Lengtha: Left Channel Right Coef
103 13 320 350 340
CROSS SECTION OUTPUT Profile #100-yr
W.S. Elev (ft) 455,51 Elemant
Vel Head (ft) 0.00 Wt. n-Val.
E.G. Elev (ft) 455.59 Reach Len. (ft)
Crit W.9. (ft) Flow Area {sq ft}
E.G. Slope (ft/ft) 0.001797 Area (sq ft)
Q Total (cfa) 6266.00 Flow {cfe)
Top Width {ft) 595.09 Top Width {ft)
Vel Total (ft/e} 1.75 Avg. Vel. {(ft/s)
Max Chl Dpth (ft) 15.71 Hydr. Depth (ft)
Conv. Total (cfs) 147805.8 Conv. [cfa)
Length Wtd. (ft} 339.25 Wetted Per. (ft)
Min Ch El ({ft) 439.80 Shear (lb/sq ft)
Alpha 1.77 Stream Power (1b/ft a)
Fretn Loss (ft) 0.57 Cum Volume {acre-ft)
C & E Leas (ft) 0.00 Cum SA (acres)
CROSS SECTION RIVER: Restoration
REACH: Galum RS: 487.40
INPUT
Description: Station 4087+40
Statlion Elevation Data num= 10
Sta Elev 8ta Elev Sta Elev Sta Elev
0 457 10 455 15 450 223 440.4
249 439.4 257 448.4 600 450 690 455
Manning's n Values nume= 4
Sta n val Sta n Val Sta n Yal Sta n val
0 W14 223 .083 257 .14 600 .065
Bank Sta: Left Right Lengths: Left Channel Right Coef
223 257 §50 640 290
CROSS SECTION OUTPUT Profile 1100-yr
W.8. Elev (ft) 454,95 Element
Vel Head (ft) 0.07 Wt. n-val.
E.G. Elev (ft) 455,02 Reach Len. [£ft)
Crit W.S. (ft) Flow Area (sq ft)
E.G. Slope (ft/ft) 0.001588B Area (sq ft)
Q Total (cfs) 6266.00 Flow {cfs)
Top Width (ft) 678.98 Top Width (ft)
Vel Total (ft/s) 1.63 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 15.55 Hydr. Depth {ft})
Conv. Total (cfs) 157240.4 Conv. (cfs)
Length Wtd, (ft) 390.12 Wetted Per. (ft)
Min Ch El1 (ft) 439.40 Shear {lb/sq Lt}
Alpha 1.71  Stream Power (lb/ft &)
Frctn Loss (ft) 0.20 Cum Volume {acre-ft)
C & E Loss (ft) 0.02 Cum SA (acres)

Warning - The conveyance

Sta
111
610

f Contr.
-1

Left OB
0.140
320.00
399,27
399.27
503.81
95.54
1.26
4.17
118084.1
95.84
0.47
0.59
1491.62
154.62

Sta
231
700

f Contr.
.1

Left OB
0.140
§50.00
1207.44
1207.44
1629.16
212.95
1.35
5.67
40884.5
215.00
0.56
0.75
14085.72
153.49

Elev
439.8
457

Expan.
.3

Channel
0.083
350.00
462,10
462.10
1732.63
34,00
3.7%
13,959
40870.2

Elev
439.4
457

Expan.

Channel
0.083
640.00
456.57
456.57
1596.23
34.00
3.50
13.42
40058.1
42.08
1.08
3.76
498.00
3l.68

Right OB
0.140
340.00
2720.55
2720.55
4029.56
465.54
1.48
5.84
95051.5
465.95
0.66
0.97
1902.01
209.17

Right 0B
0.131
290.00
2191.12
2191.12
3040.62
432.03
1.39
5.07
76305.7
432.17
0.50
0.70
1792.85
205.67

ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.



CROSS SECTION RIVER: Restoration
REACH: Galum RS: 481.00
INPUT
Deacription: Station 481400
Station Elevation Data Nnufow 9
Sta Elev Sta Elev Sta Elev Sta Elav Sta
[} 457 5 450 84 448.2 91 439.2 109
116 448.2 :]: 1] 450 1165 455 1175 457
Manning’'s n Values nums 3
Sta n val Sta n Val Sta n Val
0 .14 B4 .083 116 .065
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr.
84 116 450 460 230 .1
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev (ft) 454.78 Element Left OB
Vel Head (ft) 0.02 Wt. n-Val. 0.140
E.G. Elev (ft) 454.80 Reach Len. (ft) 450.00
Crit W.8. (ft) Flow Area (sq ft) 457.02
E.G. Slope (ft/ft) 0.000251 Area (sq ft} 457.02
Q Total (cfs) 6266.00 TFlow (cfs) 241.80
Top Width (ft) 1150.97 Top Width {ft) 82.42
Vel Total (ft/s) 1.06 Avg. Vel. (ft/s) 0.53
Max Chl Dpth (ft) 15.58 Hydr. Depth (ft) 5.55
Conv. Total (cfs) 395686.6 Conv. (cfa) 15274.5
Length Wtd. (ft) 258.15 Wetted Per. (ft} 84.90
Min Ch El1 (ft) 439.20 Shear {lb/aq ft) 0.08
Alpha 1.07 Stream Power {lb/ft s) 0.04
Frctn Loss (ft) 0.07 Cum volume (acre-ft) 1475.21
C & E Loss ({ft) 0.00 Cum SA (acres) 151.63
CROSS SECTION RIVER: Restoration
REACH: Galum RS: 476.40
INPUT
Description: Station 476440
Station Elevaticn Data num= 10
Sta Elev Sta Elev Sta Elav Sta Elev Sta
0 457 10 455 10 450 25 448 33
50 439 58 448 720 450 1300 455 1310
Manning's n Valuea nume 3
8ta n val Sta n val Sta n val
0 .14 25 .083 58 . 065
Bank Sta: Left  Right Lengtha: Left Channel Right Coeff Contr.
25 58 300 340 450 .1
CROSS SECTION OUTPEUT Profile #100-yr
HW.S. Elev (ft) 454.71 Element Left OB
Vel Head (ft} 0.02 Wt. n-val. 0.140
E.G. Elev (ft) 454.73 Reach Len. (ft) 300.00
Crit W.S5. (ft) Flow Area (sg ft) 85.67
E.G. Slope (ft/ft} 0.000267 Area (sq ft) 95.67
Q Total (cfs) 6266.00 Flow (cfs) 40.84
Top Width ({ft) 1256.40 Top Width (ft]) 15.00
Val Total (ft/s) 1.12 Avg. Vel. {ft/s) 0.48
Max Chl Dpth (ft) 15.71 Hydr. Depth (ft) 5.71
Conv. Total (cfs) 369859.4 Conv. (cfs) 2410.6
Length Wtd, (ft} 436.66 Wetted Per. {ft) 19.84
Min Ch E1 (ft) 439.00 Shear (lb/sqg ft) 0.08
Alpha 1.04 Stream Power (lb/ft s} 0.04
Fretn Losa ([ft) 0.12 Cum Volume (acre-ft) 1472.41
C & E Losa {ft) 0.00 Cum SA (acres) 151.12

Elev
439.2

Expan.

Channel
0.083
460.00
435.62
435.62
598.77
32.00
1.37
13.61
37811.5
40.80
0.17
0.23
491.44
31.20

Elev
439
457

Expan.
.3

Channel
0.083
340.00
446.46
446.46
664.36
33.00
1.49
13.53
39214.9
41,08
0.19

486.78
30.85

Right 0B
0.065
230.00
4992.50
4992.50
5425.
1036.56
1.09
4.82
342600.6
1036.60
0.08
0.08
1758.93
200.78

Right OB
0.065
450.00
5067. 94
5067. 94
5560.80
1200.48
1.10
4.19
328233.8
1208.50
¢.08
0.08
1732.37
194.65



CRO38 SECTION RIVER: Restoration
REACH: Galum RS: 473.00
INPUT
Description: Statlon 473+00
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev
(v} 457 10 455 10 450 63.5 448.6
86.5 438.6 96.5 448.6 060 448.6 1400 448
18675 455 1685 457
Manning's n Valuea nume= 4
Sta n Val Sta n Val Sta n Val Sta n val
0 .14 63.5 .083 96.5 . 065 860 25
Bank Sta: Left Right Lengtha: Left Channel Right Coef
63.5 96.5 190 240 295
CROSS SECTION OQUTPUT Profile #100-yr
W.S. Elev (ft) 454.60 Element
Vel Head (ft) 0.01 Wt. n=-val.
E.G. Elev (ft) 454.61 Reach Len. {ft)
Crit W.38. (ft) Flow Area (sq ft)
E.G. Slope (ft/ft) 0.000253 Area (eq ft)
Q Total {(cfa) 6266.00 Flow (cfs)
Top Width (ft) 1655.05 Top Width (ft)
Vel Total (ft/=s) 0.64 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 16.00 Hydr. Depth (ft)
Conv. Total (cfs) 394031.6 Conv. [(cfs)
Length Wtd. (ft) 283.84 Wetted Per. (ft)
Min Ch El (£ft) 438.60 Shear (lb/sq ft)
Alpha 1,26 Stream Power (lb/ft s)
Fretn Loss (ft) 0.07 Cum Volume {(acre-ft)
C & E Loas (ft) 0.00 Cum SA (acres])
CROSS SECTION RIVER: Restoration
REACH: Galum RS: 470.60
INPUT
Description: Station 470+60
Station Elevation Data nums 15
Sta Elev Sta Elev Sta Elev Sta Elev
0 457 10 455 10 450 120 448.4
146 438.4 153 448.4 915 448.5 918 445
930 448.5 1260 445 1320 450 1350 455
Manning*s n Values nums= 4
Sta n Val Sta n Vval Sta n val Sta n Yal
0 . 065 120 .083 153 . 065 91§ 25
Bank Sta: Left Right Lengths: Left Channel Right Coef
120 153 105 210 345
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev (ft) 454.54 Element
Vel Head (ft) 0.01 Wt., n-Val.
E.G. Elev (ft) 454.54 Reach Len. (ft)
Crit W.5. (ft) Flow Area (sq ft)
E.G. Slope (ft/ft) 0.000209 Area (sq ft)
Q Total (cfs) 6266.00 Flow (cfe}
Top Width (ft) 1337.21 Top Width (ft)
vel Total (ft/e} 0.71 Avg. Vel. (ft/e)
Max Chl Dpth (fc) 16.14 Hydr. Depth (ft)
Conv. Total (cfs) 433086.3 Conv., (cfa)
Length Wtd. (ft) 295.14 Wetted Per. [ft)
Min Ch El (ft) 438.40 Shear (lb/sq ft)
Alpha 1.16 Stream Power (lb/ft s}
Fretn Loas (ft) 0.03 Cum Volume {acre-ft}
C & E Loas (ft} 0.00 Cum SA (acres)

Warning - The conveyance

than 0.7 or greater than 1.4.

Sta
71.5
1550

f Contr.
.1

Left OB
0.140
190.00
283.66
283.86
137.76
53.50
0.49%
5.30
8662.8
58.12
0.08
0.04
1471.14
150.89

Sta
129
927
1360

f Contr.
.1

Left OB

0.0865
105.00
586.94
586.94
5$76.90
110.00

0.98
5.34

39879.1

114.55
0.07
0.07

1469.24

150.53

Elev
438.6
450

Expan.
.3

Channel
0.083
240.00
448.07
448.07
612.25
33.00
1.37
13.58
38500.8
42.61
0.17
0.23
463.29
30.60

Elev
438.4
445
457

Expan.
.3

Channel
0.083
210.00
452.48
452.48
565.79
33.00
1.25
13.711
39105.4
42.66
0.14
0.17
480.81
30.41

Right OB
0.128
295.00
9090.85
9090.85
5515.99
1568.55
0.61
5.80
346068.0
1568.66
0.09
0.06
1659.24
180.51

Right OB
0.116
345.00
7823.10
7823.10
5123.23
1194.21
0.65
6.55
354101.8
1198.04
0.09
0.06
1601.97
171.15

ratioc {(upstream conveyance divided by downatream conveyance} ia less

Thie may indicate the need for additional cross sections.



CROSS SECTION RIVER: Resto
REACH: Galum RS: 460.5
INPUT

Description: Station 468+50

Station Elevation Data num-
Sta Elev Sta Elev
0 457 10 455
311.5 438.2 328.5 438.2
1004 442.5 1007 4486.2
1280 455 1290 457
Manning's n Values nue
Sta n val Sta n val
0 . 065 303.5 .083
Bank Sta: Left Right Lengths:
303.5 336.5
CROSS SECTION QUTPUT Profile #10
W.9. Elev (ft) 454.51
Vel Head (ft) 0.01
E.G. Elev {ft) 454.52
crit W.8. (ft)
E.G. Slope (ft/ft) 0.000052
Q Total (cfa) 6266.00
Top Width (ft) 1258.74
Vel Total (ft/s) 0.63
Max Chl Dpth (ft) 16.31
Conv. Total (cfs) 866664 .4
Length Wtd. (ft} 233,43
Min Ch El (ft) 438.20
Alpha 1.00
Frctn Loss ({ft) 0.03
C & E Loss {ft) 0.01

ratlion
[}

17
Sta Elev Sta Elev Sta
25 450 50 446.2 303.5
336.5 446.2 992 446.2 995
1055 445 1100 446 1180
4
S8ta n val Sta n Val
336.5 . 0695 1100 25
Left Channel Right Coeff Contr.
150 210 340 .1
O-yr
Element Left OB
Wt. n-Val. 0.065
Reach Len. (ft) 150.00
Flow Area {(8q ft) 2297.44
Area (8sq ft) 2297.44
Flow (cfs) 1527.64
Top Width (ft) 292,03
Avg. Vel. (ft/s) 0.66
Hydr. Depth (ft} ?.87
Conv. (cfs) 211291.0
Wetted Per. (ft} 293.05
Shear (lb/aq ft) 0.03
Stream Power {lb/ft s} 0.02
Cum Volume (acre-ft) 1465.76
Cum SA (acres) 150.04

Elev
446.2
442.5

450

Expan.
.3

Channel
0.083
210.00
474.24
474,24
321.16
33,00
0.68
14.37
44420.7
39.63
0.04
0.03
478.58
30.26

Right OB
0.070
340.00
7173.90
7173.90
4417.20
933.71
0.62
7.68
610952.7
937.47
0.02
0.02
1542.50
162.72

Warning - The conveyance ratlo |(upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater
CROSS SECTION RIVER: Reasato
REACH: Galum R8: 466.4
INPUT
Description: Station 466+40
Station Elevation Data N
Sta Elev Sta Elev
0 457 10 455
211.5 438.18 228.5 438.18
978 445.35 981 440.35
1050 445 1245 450
Manning's n Values nut=
Sta n val Sta n Val
0 25 50 .065
Bank Sta: Left Right Lengths:
203.5 236.5

than 1.4. This may indicate the need
ration
[+]
19
Sta Elev Sta Elev Sta
35 450 58 446.18 203.5
236.5 446,16 250 446.18 942
990 440.35 993 445,35 1029
1260 455 1270 457
5
Sta n VYal S8ta n Val Sta
203.5 .083 236.5 .06% 250
Left Channel Right Coeff Contr.
33 33 33 .1

for additicnal croes sectiona.

Elev
446.16
445.35
445.35

n Val
25

Expan.
.3



CROS3 SECTION QUTEUT

Profile #100-yr

W.S. Elev (ft) 454.32 Element Left OB channel Right ©B
Vel Head (ft) 0.14 Wt. n-Val,. 0.073 0.083 4.210
E.G. Elev (ft) 454 .47 Reach Len. (ft) 33.00 33.00 33.00
Crit W.8. (ft) Flow Area {8sq ft) 1375.03 468.82 B424.22
E.G. Slope (ft/ft) 0.001434 Area (sq ft) 1375.03 468.82 B8424.22
Q Total (cts) 6266.00 Flow (cfs) 4152.69 1650.38 462.93
Top Width (ft) 1244.59 Top Width (ft) 190.12 33.00 1021.47
Vel Total (ft/s) 0.61 Avg. Vel. (ft/s) 3.02 3.52 0.05
Max Chl Dpth (ft) 16.14 Hydr. Depth {ft) 7.23 14.21 €.25
Conv. Total (cfs) 165492.1 Conv. (cfs) 109677.1 43508.5 12226.5
Length Wtd. {ft) 33.00 Wetted Per. (ft) 190.86 39.61 1027.90
Min Ch El1 (ft) 438.18 Shear (lb/eq ft) 0.64 1.06 0.73
Alpha 25.00 Stream Powar (1lb/ft s} 1.95 3.73 0.04
Fretn Loss (ft) 0.05 Cum Volume (acre-ft) 1459. 44 476.31 1481.70
C & £ Loas (ft) 0.01 Cum SA (acres) 148.21 30.10 155.09
CROSS BECTION RIVER: Restoration
REACH: Galum RS: 466.07
INPUT
Description: Station 466+07
Station Elevation Data num 19
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 457 10 455 a5 450 7B 445.9 173.5 445.9
181.5 437.9 198.5 437.9 206.5 445.9 230 445.9 952 445.12
9786 445,12 8981 440.12 990 440.12 993 445.12 1019 445.12
1050 445 1245 450 1260 455 1270 457
Manning's n Values NUM= 3
Sta n Val Sta n Val Sta n Val
0 25 78 . 065 230 25
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
173.5 206.5 48 48 48 .3 .5
CRO5S8 SECTION OUTPUT Profile #100-yr
W.8. Elev (ft) 454.21 Element Left OB Channel Right OB
Vel Head (ft) 0.20 Wt. n-Val. 0.085 0.065 2.643
E.G. Elev (ft) 454.41 Reach Len. (ft) 48.00 48.00 48.00
Crit W.S. (ft) Flow Area (oq ft) 1107.14 474.24 8764.69
E.G. Blope (ft/ft) 0.001707 Area {sq ft} 1107.14 474.24 8764.69
Q Total (cfs) 6266.00 Flow {cfa) 3078.11 2343.176 Bd4.12
Top Width (ft} 1243.68 Top HWidth (ft) 159.55 33.00 1051.13
Vel Total (ft/s) 0.61 RAvg. Vel. (ft/s) 2.78 4.94 0.10
Max Chl Dpth {(ft} 16.31 Hydr. Depth (ft) 6.94 14.37 9.34
Conv., Total (cfs} 151643.5 Conv. (cfs) 74493.5 56721.4 20428.7
Length Wtd. (ft) 48.00 Hetted Per. (ft) 160.16 39.63 1057.54
Min Ch El1 (ft) 437.90 Shear {(lb/aq ft) 0.74 1.28 0.68
Alpha 35.26 Stream Power {lb/ft s8) 2.05 6.30 0.09
Frctn Loaa {(ft) 0.12 Cum Volume {acre-ft) 1458.50 475.95 1475.19
C & E Lose {ft) 0.18 Cum SA (acres} 149.00 30.07 154.21

Warning - The veloclity head has changed by more than 0.5 ft (0.15 m).
for additlional cross sections.

Warning - The conveyance ratlio (upstream conveyance divided by downstream conveyance) 1g leas
than 0.7 or greater than 1.4. Thia may indicate the need for additional cross sections.

Thia may indicate the need



RIVER: Restor
RS: 465.59

CROSS SECTION
REACH: Galum

INPUT
Description: Station 465459
Cross-section upstrean of bridge

ation

Station Elevation Data nums= 10
8ta Elev Sta Elev Sta Elev 8ta Elev Sta
0 455 10 450 20 441.16 27 438.7 50
63 4237.86 71.5 4d1.86 92 444.83 100 450 110
Manning's n Values + NuDe= 3
Sta n val Sta n val Sta n Val
0 25 20 . 065 92 25
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
20 92 33 38 38 .3
Ineffective Flow num= 2
Stal, Sta R Elev StalL StaR Elev
0 20 455.16 92 110 455.16
CROSS SECTION OUTPUT Profile #100-yr
W.S. Elev {ft) 453.31 Element Left OB
Vel Head (ft) 0.80 Wt. n-Val.
E.G. Elev (ft) 454.11 Reach Len. (fr) 3.00
Crit W.5. (ft) 447,39 Flow Area (8q ft)
E.G. Slope (ft/ft) 0.003751 Area (asq ft) 88.25
Q Total (cfs) 6266.00 Flow {cfg)
Top Width (ft) 103.24 Top Width {(ft) 16.62
Vel Total (ft/s) T7.19 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 15.45 Hydr. Depth (ft)
Conv. Total {(cfs) 102309.4 Conv. (cfa)}
Length wWtd. {(ft) 3.00 Wetted Per. (ft)}
Min Ch El1 (ft) 437.86 Shear (lb/sq ft)
Alpha 1.00 Stream Power (1lb/ft e}
Fretn Loas (ft) 0.01 Cum Volume (acre-ft) 1457.84
C & E Loas (ft) 0.00 Cum SA (acres) 148.99

Warning -~ The parabolic search method falled to converge on critical depth.
slice/secant method to find critical depth.

cross section

BRIDGE RIVER: Restoration
REACH: Galum R9: 465.40
INPUT

Description:

Distance from Upstream X5 = 3
Deck/Roadway Width - 32

Weir Coefficient - 2.6

Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates

num=- 8
Sta Hi Cord Lo Cord Sta HL Cord Lo Cord
0 455.16 455.16 10 455.16 450 20
20 455.16 453.33 92.01 455.16 453.33 92.01
100 455.16 450 110 455.16 455
Upatream Bridge Croas Section Data
Station Elevation Data nuoe 10
Sta Elev Sta Elev Sta Elev Sta
0 455 10 450 20 441.16 27
63 437.86 71.5 441.86 92 444.83 100
Manning's n Yalues nun= k|
Sta n Val Sta n Val Sta n Val
0 25 20 .065 92 25
Bank Sta: Left Right Coeff Contr. Expan.
20 92 -3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R Elev
0 20 455.1¢6 92 110 455.16

Sta Hi Cord Lo Cord

455.16
455.16

441.16
441.16

Elev Sta
438.7 50
450 110

Elev
442.74
455

Expan.

Channel
0.065
3.00
870.93
870.93
6266,00
72.00
7.19
12,10
102309.4
T4.77
2.73
19.63
475.21
30.01

Elev
442.74
455

Right OB
3.00
58.11

14.62

1470.33
153.72

The program will try the



Downstream Deck/Roadway Coordinates

num= 8
Sta Hi Cord 1o Cord Sta Hi Cord
0 455.16 455.16 10 455.16
20 455.16 453.33 92.01 455.16
100 455.16 450 110 455.16
Downstream Bridge Cross Section Data
Station Elevation Data Num= 10
Sta Elev Sta Elev Sta
0 455 10 450 20
63 437.88 71.5 441.86 22
Manning‘s n Values num= 3
Sta n Val Sta n Val Sta
o 25 20 . 065 92
Bank Sta: Left Right Coeff Contr.
20 92 .3
Ineffective Flow nums 2
Sta L Sta R Elev Sta L Sta R
0 20 455.16 92 110

Upatream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which welr flow begins
Energy head used in spillway design
Spillway height used in design
Welr cresat shape

Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data

Energy
Selected Low Flow Methods = Energy

High Flow Method
Energy Only

Additional Bridge Parameters

Lo Cord 8ta Hi Cord Lo Cord
450 20 455.16 44l1.16
453.33 92.01 455.16 441.16
455
Elev Sta Elev Sta Elev
441.16 27 438.7 S0 d42. M4
q444.83 100 450 110 485
n val
25
Expan.
.5
Elev
455.16
0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Broad Crested

Add Friction component to Momentum

Do not add Welght component to Momentum

Clasa B flow critical depth computations use critical depth
in=ide the bridge at the downstream end

Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile #100-yr

Opening : Bridge #1
E.G. US. (ft) 154.11
W.58. US. (ft) 453.31
Q Total (cfs) 6266.00
Q Bridge (cfs) 6266.00
G Welr {cfs)
Welr Sta Lft (ft)
Weir Sta Rgt (ft)
Welr Submerg
Weir Max Depth {ft)
Min Top Rd (ft) 455.16
Min E1 Prs (ft) 455.16
Delta EG (ft) 0.32
Delta WS (ft) 0.21
BR Open Area (sq ft} 872.41
BR Open Vel (ft/s) 7.3

Coef of Q

Br Sel Mthd Energy only

Warning - The parabolic search method falled to converge on critical depth.

\

Element Inside BR US
E.G. Elev (ft) 454.10
W.S. Elev (ft} 453.30
Crit W.8. (ft) 447.39
Max Chl Dpth (ft) 15.44
Vel Total (ft/a) 7.20
Flow Area (sq ft} 869.92
Froude § Chl 0.37
Speclf Force (cu ft) 6768,02
Hydr Depth (ft} 12.08
W.P. Total (ft) 86,90
Conv. Total {cfs} 92370.2
Top Width (ft) 72.21
Frctn Loss (ft) 0.15
C & E Loss (ft) 0.01
Shear Total {lb/sq ft) 2.88
Power Total (lb/ft s) 20.71

cross section slice/secant method to find critical depth.

Warning - The parabolic search method failed to converge on critical depth.

crose section slice/secant method to find critical depth.

Inside BR DS
453.94
453.11
447.39

15.25
7.31
§56.72
0.37

. 6632.11
11.90
86.72
90172.3
72.20
g.01
0.00
2.98
21.78

The program will try the

The program will try the



CROSS SECTION RIVER: Restoration
REACH: Galum RS: 465.21
INPUT

Description: Station 465+21
Cross-section immediately downstream of bridge

Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 455 10 450 20 441.16 27 438.7 50 442.74
63 437.86 71.5 441.86 92 444.83 100 450 110 455
Manning*s n Values nume 3
Sta n Val 5ta n Val Sta n Val
0 25 20 . 065 92 25
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr. Expan.
20 92 110 140 195 .3 .5
Ineffective Flow num= 2
Sta L. Sta R Elev Sta L Sta R Elev
0 20 455.16 92 110 455.16

CROSS SECTION OUTPUT Profile #100-yr

W.8. Elev (ft) 453.10 Element Left OB Channel Right OB
Vel Head (ft) 0.69 Wt. n-val. 0.065
E.G. Elev (ft) 453.79 Reach Len. (ft) 110.00 140.00 195.00
Crit W.5. (ft) 447.02 Flow Area (sg ft) 855.65
E.G. Slope (ft/ft) 0.003306 Area {sq ft) 04.77 855.65 55.05
Q Total (cfe) $712.00 Flow (cfs) 5712.00
Top Width (ft) 102.39 Top HWidth [(ft) 16.19 72.00 14.1%
Vel Total (ft/s) 6.68 Avg. Vel. (ft/a) 6.68
Max Chl Dpth (ft) 15.24 Hydr. Depth (ft) 11.88
Conv. Total {cfs) 99336.6 Conv. (cfs) 99336.6
Length Wtd. (ft) 142.82 Wetted Per. (ft) 74.77
Min Ch El1 (ft) 437.86 Shear (lb/sq ft} 2.36
Alpha 1.00 Stream Power (lb/ft s) 15.77
Frctn Loss (ft) 0.11 Cum Volume (acre-ft} 1457.83 474.45 1470.33
C & E Loas (ft) 0.27 Cum SA (acras) 148.98 29.95 153.72

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need
for additional cross sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) 1a leas
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning - The parabolic search method falled to converge on critical depth. The program will try the
crosg section slice/secant method to find critical depth.

CROSS SECTION RIVER: Restoration
REACH: Galum RS: 17
INEUT
Deacription: G-17
Station Elevation Data s 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 455 183 450 210 448 353 446 . 399 436.5
417 436.5 434 446 452 446 537 446 620 449
646 456 668 458
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
0 .125 353 .04 434 .125
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
353 434 490 680 825 .1 .3



CROSS SECTION OUTPUT

Profile §100-yr

W.S. Elev {(ft) 453.26 Element
Val Hoad {ft} 0.15 Wt. n-val.
E.G. Elaev (ft) 453.41 Reach Len. (ft)
Crit HW.8. (ft) Flow Area {8q ft)
E.G. Slope (ft/ft) 0.000339 Area (aq ft)
Q Total (cfs) 5712.00 Flow (cfa}
Top Width (ft} 573.35 Top Width (ft)
Vel Total (ft/s) 1.60 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 16.76 Hydr. Depth (ft}
Conv. Total (cfs) 310250.5 Conv. {cfs)
Length Wtd. (ft} 696.72 Wetted Per. (ft)
Min Ch E1 (ft) 436.50 Shear (1lb/sq ft)
Alpha .n Stream Power {lb/ft s)
Frectn Leoas (ft) 0.27 Cum Volume {acre=ft)
C & E Loss (ft) 0.01 Cum SA (acres)
CROSS BECTION RIVER: Restoration
REACH: Galum RS: 16
INBUT
Description: G-16
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta
o 455 164 446 224 444 280
306 440 310 436 321 436 336
503 446 712 446 737 450 785
Manning's n Values N 3
Sta n vVal Sta n val Sta n Yal
0 .125 293 .04 336 .125
Bank Sta: Left Right Lengths: Left Channel Right
293 336 880 820 100
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev (ft) 453.01 Element
Vel Head (ft) 0.12 Wt. n-Val.
E.G. Elev (ft) 453.13 Reach Len. (ft)
Crit W.8. ({ft) Flow Area (aq ft)
E.G. Slope (ft/ft) 0.000440 Area (sq ft)
Q Total (cfs) 6700.00 Flow (cfs)
Top Width (ft) 710.71 Top Width (ft)
Vel Total (ft/s) 1.33 Avg. Vel. (ft/s)
Max Chl Dpth (ft} 17.01 Hydr. Depth (ft)
Conv. Total (cfas) 319571.0 Conv. (cfs)
Length Wtd. (ft) 788.83 Wetted Per. (ft)
Min Ch El (ft} 436.00 Shear {(lb/aq ft)
Alpha 4.30 Stream Power (lb/ft a)
frctn Losa (ft) 0.31 Cum Volume (acre-ft)
C & E Loss (ft) 0.01 Cum SA [acres)
CROSS SECTION RIVER: Restoration
REACH: Galum RS: 15
INPUT
Description: G-15
Station Elevatlon Data nume 20
Sta Elev Sta Elev Sta Elev Sta
0 476 193 448 208 444 211
304 444 s 444 446 442 457
476 436 481 436 489 440 499
792 446 a1o0 450 845 460 853
Manning's n Values num= 3
Sta n val Sta n Val Sta n val
0 .125 457 .04 499 .125
Bank Sta: Left Right Lengthg: Left Channel Right
457 499 1700 2060 2030

Elev
446
442
460

Coef

Elev
443
442
442
462

Coef

Left OB
0.125
490.00
1204.22
1204.22
789.98
289,26
0.66
4.16
42908.2
289.39
0.09
0.06
1456.21
148.60

Sta
293
391

f Contr.
.1

Left OB
0.125
880.00
1374.89
1374.089
1157,.688
252.27
0.84
5.45
$5227.8
252.68
0.15
0.13
1441.70
145.55

Sta
216
466
575
928

f Contr.
.1

Chann
0.0
680.
1058.
1058.
3904.
8l.
3.
13.
212072
84.
0.

0.
471,
29.

Elev
444
444

Expan
.3

Chann
0.0
820.
600.
600.
2576.
43.

q.

13.
122885

el
40

06
.7
45
21
98
36
71

el
40
00
34
kI
kY
00
29
95
.5

46.41
0.35
1.52

458,

43

28.M4

Elev
444
440
444
470

Expan
.3

Right 0B
0.125
825.00
1311.99
1311.99
1017.56
203.09
0.78
6.46
55269.6
203.90
0.14
0.11
1467.27
153.23

Right OB
0.125
700,00
3058. 90
3058.90
2965.75
415. 44
0.97
1.36
141457.7
416.12
0.20
0.20
1425.88
147.38



CROSS SECTION OUTEUT

W.3. Elev (ft)

Vel Head {ft)

E.G. Elev (ft)
Crit W.8. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth {(ft}
Conv. Total (cfse)

Length Wtd. (ft)
Min Ch El (ft)
Alpha

Frctn Losa (ft)
C & E Logs (ft)

CROSS SECTION

Profile §100-yr

452.73
0.08
452.81

0.000343
6700.00
659.15
1.2
16.73
361841.4
1953.09
436.00
3.56
0.71
0.01

Element

Wr. n-Val.

Reach Len. {ft)

Flow Area (aq ft]
Area (sq ft}

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/eq ft)
Stream Power (lb/ft a)
Cum Volume ([acre-ft)
Cum S8A (acres)

RIVER: Restoration

REACH: Galum RS: 14
INPUT
Description: G-14
Station Elevation Data nums 17
Sta Elev Sta Elev Sta Elev Sta
0 460 227 454 295 452 339
387 452 404 450 465 444 548
586 435 613 435 623 440 641
858 446 944 460
Manning's n Values num= 3
Sta n Val 8ta n val Sta n Val
0 .125 51 .04 623 .125
Bank Sta: Left Right Lengtha: Left Channel Right
577 623 815 800 615
CRCSS SECTION QUTPUT Profile #100-yr
W.S. Elev (ft) 451.93 Element
Vel Head (ft) 0.16 Wt. n-Val.
E.G. Elev (ft) 452.09 Reach Len. (ft)
Crit ¥.8. (ft) Flow Area (sg ft)
E.G. Slope (ft/ft) 0.000389 Area (sq ft}
Q Total (cfs) 6700.00 Flow {cfa)
Top Width (ft) 583.09 Top Width (ft)
Vel Total (ft/a) 1.56 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 16.93 Hydr. Depth (ft)
Conv. Total (cfs) 339520.4 Conv. {cfa)
Length Wed. (ft) 748.77 Wotted Per. (ft)
Min Ch El1 (ft} 435,00 Shear (lb/sq ft)
Alpha 4.22 Stream Power (lb/ft a}
Frctn Loas (ft) 0.13 Cum Volume {acre-ft)
C & E Loss (ft) 0.04 Cum SA (acres)

Warning - Divided flow computed for this cross-section.
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance} is less

than 0.7 or greater than 1.4.

Left OB
0.125
1700.00
2440.51
2448.51
2291.50
296.60
0.94
8.26
123754.9
297.75
0.19
0.16
1403.08
140.01

Elev
451
442
442

Sta
3
5717
815

Coeff Contr.
.1

Left OB
0.125
815.00
1410.18
1410.18
1326.16
265.66
0.94
5.31
67202.7
266.19
0.13
0.12
1327.78
129.04

Channel
0.040
2060.00
571.62
571.62
2168.51
42.00
3.79
13.61
117113.0
44.13
0.28
1.05
447.40
27.94

Elev
452
440
444

Expan.

Channel
0.040
800.00
731.28
731.29
3272.90
46.00
4.40
15.90
165853.0
40.40
0.37
1.64
416.59
25.86

Right OB
0.125
2030.00
2514.73
2514.73
2239.99
320.55
0.89
7.85
120973.5
321.41
0.17
0.15
1381.09
141.46

Right OB
0.125
615.00
2156.55
2156.55
2100.94
271.43
0.97
7.95
106464.7
272.08
0.19
0.19
1272.25
127.67

This may indicate the need for additional cross sections.



CROSS SECTION RIVER: Restoration
RERCH: Galum RS: 13
INPUT
Pescription: G-13
Station Elevation Data num=- 20
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 460 223 446 335 440 4171 438 690
705 440 1S 435 730 435 738 438 758
854 440 538 442 1011 444 1053 4§46 1070
1141 450 1194 452 1314 456 1332 458 1391
Manning's n Values nume 3
8ta n Val Sta n Val Sta n Val
0 .125 705 .04 738 .125
Bank Sta: Left Right Lengths: Left Channel Right Coaff Contr.
705 738 430 1600 1520 .1
CRQOSS SECTION OUTPUT Profile #100-yr
W.8. Elev {ft) 451.90 Element Left OB
Vel Head (ft) 0.02 Wt. n-val. 0.125
E.G. Elev (ft) 451.92 Reach Len. {(ft) 430,00
Crit W.S. (ft) Flow Area (sq ft) 6034.30
E.G. Blope (ft/ft) 0.000093 Area {(aq ft) 6034.30
Q Total (cfa} 6700.00 Flow (cfs) 3557.27
Top Width (ft) 1062.50 Top Width (ft) 576.04
Val Total (ft/s) 0.65 Avg. Vel. (ft/e) 0.59
Max Chl Dpth (ft) 16.90 Hydr. Depth (ft) 10.49
Conv. Total (cfs) 693671.0 Conv. (cfs) 368294.8
Length Wtd. (ft) 1222.84 Wetted Per. (ft) 576.41
Min Ch El1 ({ft) 435.00 Shear (1lb/sq ft} 0.06
Alpha 2.53 Stream Power (lb/ft s) 0.04
Fretn Losas (ft) 0.19 Cum Volume {acre-ft} 1258.14
C & E Losa (fIt) 0.01 Cum SA (acres) 121.16

Elev
440
438
448
460

Expan.
.3

Channel
0.040
1600.00
520.83
520.83
1136.56
33.00
2.18
15.78
117671.7
34.72
0.09
0.19
405.10
25.13

Right OB
0.125
1520.00
3710.3%
3710,31
2006.17
453.45
0.54
.18
207704.5
453.76
0.05
0.03
1230.83
122.55

Warning - The conveyance ratio (upstream conveyance divided by dewnstream conveyance) 18 less

than 0.7 or greater

CROSS SECTION

than 1.4.

RIVER: Restoraticn

REACH: Galum RS: 12
INRUT
Deacription: G-12
Station Elevation Data nume 17
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 460 222 445 252 442 266 440 280
304 435 325 440 435 442 584 444 637
669 448 678 450 705 452 730 454 70
807 456 8e3 460
Manning's n Values nue 3
Sta n Val Sta n Val Sta n Val
0 .125 266 .04 a2s .125
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr.
266 325 785 080 750 .1

Elev
435
446
454

Expan.
.3

This may indicate the need for additional cross sections.



CROSS SECTION OUTPUT

W.S8. Elev (ft)
Vel Head (ft}
E.G. Elev {ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width [ft)
Vel Total (ft/s)
Max Chl Dpth (£t}
Conv. Total (cfsm)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Fretn Losas (ft)
C & E Loas (ft)

CROSS SECTION QUTPUT

W.S. Elev (ft)
Vel Head {ft)
E.G. Elev (ft)
crit W.3. (£t}
E.G. Slope (ft/ft)
Q Total {(cfa)

Top Width (ft)
Vel Total (ft/as)
Max Chl Dpth (ft}
Conv. Total (cfa)
Length Wtd. (ft}
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION R
REACH: Galum
INPUT
Description: G-11
Station Elevation Data
Sta Elev Sta
0 460 70
217 456 229
B4 444 415
665 438 697
799 444 872
Manning's n Values
Sta n Val Sta
0 .03 70
Bank Sta: Left Right
664 130

Profile #100-yr

451.58 Element Left OB
0.14 Wt. n-Val. 0.125
451.72 Reach Len. (ft) 785.00
Flow Area {(aq ft} 622.09
0.000322 Area (mq ft) 622.09
6700.00 Flow (cfs) 440.99
565.75 Top Width (ft) 132.45
1.49 Avg. Vel. (ft/s) 0.1
16.58 Hydr. Depth (ft) 4.70
373636.3 Conv. l(cis) 24592.5
825.99 Wetted Per. (ft) 133,03
435,00 Shear (lb/sq ft) 0.09
3.99 Stream Power (1b/ft =s) 0.07
0.25 Cum Volume {acre-ft) 1225.29
0.01 Cum SA (acres) 117.67
IVER: Restoration
RS: 11
nume= 24
Elev Sta Elev Sta Elev Sta
458.5 85 458 148 456 182
454 255 452 305 452 325
442 487 442 573 442 664
435 ne 435 730 440 761
454 919 456 943 460
num=- 4
n Val Sta n Val Sta n Val
.125 664 .04 130 125
Lengths: Left Channel Right Coeff Contr.
1750 1720 1155 -1
Profile §100-yr
451.34 Element Left OB
0.11 Wt. n-Val. 0.125
451.46 Reach Len. (ft) 1750.00
Flow Area (3aq ft) 2941.42
0.000289 Area (sq ft) 2941.42
6700.00 Flow (cfs} 2581.17
541.04 Top Width (ft) 352.43
1.42 Avg. Vel. (ft/s) 0.68
16.34 Hyde. Depth (ft) 8.35
393900.1 Conv. (cfs) 151749.5
1688.14 Wetted Per. (ft)-. 352.89
435.00 Shear (lb/sq ft}) 0.15
3.62 Stream Power (1b/ft a) 0.13
0.63 Cum Volume {acre-ft) 1193.1@
0.01 Cum SA (acres) 113.30

Channel
0.040
880.00
890.59
890.59
3565.14
$9.00
4.00
15.09
198815.7
60.45
0.30
1.18
379.18
23.44

Elev
455
450
440
442

Expan.
.3

Channel
0.040
1720.00
941.66
941.66
3453.688
66.00
3.67
14.27
203057.4
67.33
0.25
0.93
360.67
22.18

Right 0B
0.125
750.00
2974.75
2974.75
2693.87
374.30
0.91
7.95
150220.0
374.69
0.16
0.14
1114.19
108.11

Right OB
0.125
1155.00
834.52
834.52
664.95
122.61
0.80
6.81
35093.2
123.22
0.12

. 0.10
1081.40
103.83



CROSS SECTION RIVER: Restoration
REACH: Galum R3;: 10
INPUT
Description: G-10
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 460 200 4442 333 440 350 439 382 435
401 435 420 440 452 444 47 452 S28 460
Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
0 .125 358 .04 420 125
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan.
358 420 1580 1980 2005 .1 .3

CROSS SECTION OQUTEUT Profile #1100-yr

W.S. Elev (ft) 450.59 Element Left OB Channel Right OB
Vel Head (ft) 0.23 Wt. n-val. 0.125 0.040 0.125
E.G. Elev (ft) 450.81 Reach Len. (ft) 1580.00 1980.00 2005.00
Crit W.5. (ft) Flow Area {sq ft) 1961.40 870.77 342.48
E.G. Slope [(ft/ft) 0.000501 Area [(=q ft) 1961.40 870.717 342.40
Q Total (cfs) 6700.00 Flow (cfa) 2184.36 4172.03 343.60
Top Width (ft) 367.97 Top Width (ft) 253.39 62.00 52.58
Vel Total (ft/s) 2.11  Avg. Vel, (ft/s) 1.11 4.79 1.00
Max Chl Dpth (ft) 15,59 Hydr. Depth (ft) 7.74 14.04 6.51
Conv. Total (cfs) 299257.5 cConv. [cfs) 97565.2 186345.1 15347.2
Length Wtd, (ft) 1913.78 Wetted Per. (ft] 253.81 62.98 53.86
Min Ch E1 ([ft) 435.00 Shear (1lb/sq ft) 0.24 0.43 0.20
Alpha 3.31 Stream Power (lb/ft s) 0.27 2.07 0.20
Frctn Loas (ft) 1.64 Cum Volume (acre-ft) 1094.69 324.89 1065.80
C & E Loss (ft) 0.04 Cum SA (acres) 101.13 19.65 101.51

Warning - The conveyance ratio {upstream conveyance divided by downstream conveyance) 18 leass
than 0.7 or greater than 1.4. This may indicate the need for additional <¢ross sections.
Warning - The energy losa was greater than 1.0 ft (0.3 m). between the current and previocus cross
section. This may indicate the need for additional cross sectiona.

CROSS SECTION RIVER: Restoration
REACH: Galum RS: 9
INPUT
Description: G-9
Statlion Elevation Data NIt 11
Bta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 454 181 452 227 450 355 444 3so 435
398 435 407 438 462 440 519 442 558 450
600 454
Manning's n Values num= 3
Sta n Val Sta n Val Sta n vVal
0 125 355 .04 407 .125
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan.
355 407 790 860 940 .1 .3



CROSS SECTION OUTPUT

Profile #100=-yr

W.8, Elev (ft) 448.53 Element Left OB Channel Right OB
Vel Head (ft) 0.6 Wt., n-Val. 0.125 0.040 0.125
E.G. Elev (ft) 449.14 Reach Len. (ft) 790.00 860.00 940.00
Crit R.8. (fr) Flow Area (sq ft) 218.62 577.42 1056.90
E.G. Slope (ft/ft) 0.001781 Area (sq ft) 2168.62 577.42 1056.930
Q Total {cf=s) 6700.00 Flow (cfs) 188.95 4390.67 2120.38
Top Width (ft) 292.40 Top Widch (fv) 96.50 52.00 143.82
Vel Total (ft/a} 3.62 Avg. Vel. (ft/s) 0.86 7.60 2.01
Max Chl Dpth (ft) 13.53 Hydr. Depth {ft) 2.26 11.10 7.35
Conv. Total (cfs) 158753.4 Conv, (cfs) 4477.1 104034.80 50241.5
Length Wtd. {ft) 871.07 Wetted Per. {ft) 96.69 54.06 144.55
Min Ch El (ft) 435.00 Shear {lb/aq ft) 0.25 1.19 0.81
Alpha 3.00 Stream Power (lb/ft s) 0.22 9.03 1.83
Frctn Loss (ft) 2.96 Cum Volume {(acre-ft) 1055.16 291.97 1033.59
C & E Loas {(ft) 0.15 Cum SA (acres) 94.78 17.06 96.99

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need
for additional cross sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) la less
than 0.7 or greater than 1.4. This may indicate the need for additiconal cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
CROSS SECTION RIVER: Restoration
REACH: Galum RS: 8
INPUT
Description: G-8
Station Elevation Data num= 12
Sta Elav 5ta Elev Sta Elev Sta Elov Sta Elev
0 454 49 450 83 442 190 440 214 435
223 435 237 436 249 440 a2y 442 KRN 450
433 452 509 454
Manning'a n Values num= 3
Sta n val Sta n Val Sta n Val
0 .125 190 .04 249 .125
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
190 249 1240 660 530 .1 .3
CROSS SECTION OUTPUT Profile 1100-yr
W.8. Elev (ft) 443,92 Element Left OB Channel Right OB
Vel Head {ft) 2.11 Wt. n-Val. 0.125% 0.040 0.125
E.G. Elev (ft} 446.02 Reach Len. (ft} 1240.00 660.00 530.00
Crit W.S8. (ft) 443.92 Flow Area (sq Lt} 3191 422.99 237.47
E.G. Slope (ft/Et) 0.009923 Area (sq ft) 319.1M 422.99 237.47
Q Total (cfs) 6700.00 Flow (cfs) 723.02 5445.18 531.80
Top Width (ft) 262.61 Top Width (ft) 115.14 59.00 86.53
Vel Total (ft/s) 6.84 Avg. Vel. (ft/s) 2.26 12.87 2.24
Max Chl Dpth {ft) 8.92 Hydr. Depth (ft) 2.78 7.17 2.68
Conv. Total (cfa) 709268.5 Conv. {cfs) 7654.1 57644.6 5629.8
Length Wed. (ft) 822.81 Watted Per. (ft} 115.380 60.20 B88.73
Min Ch El1 (ft) 435.00 Shear {lb/eq ft) 1.54 3.91 1.49
Alpha 2.90 Stream Power [lb/ft s} 3.49 50.39 3.4
Frctn Loas (ft) 1.28 Cum Volume {acre-ft} 1050.28 282.10 1019.63
C & E Loas {ft) 0,60 Cum SA (acres) 92.86 15.97 94.40



Warning - The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error betwaeen computed
and assumed values.

Warning - The velocity head has changed by more than 0.5 ft (0.15 m).
for additional cross sectlons.

Warning - The conveyance ratlo [upstream conveyance divided by downstream conveyance} is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current snd previous crose
section. This may indicate the need for additional cross sections.

Warning - During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This

This may indicate the need

indicates
that there 1s not a valid subcritical answer. The program defaulted to critical depth.
Warning - The parabolic search method failed to converge on critical depth. The program will try the
cross section slice/secant method to find critical depth.

CROSS SECTION RIVER: Reatoration
REACH: Galum RS: 7
INPUT
Description: G-7
Station Elevation Data nuf= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 450 63 446 116 444 197 442 298 441
450 442 1084 442 1152 440 1232 438 1265 435
1290 435 1318 436 1398 438 1438 440 1520 452
Manning's n Valuesa nume= ]
Sta n val Sta n Val Sta n Val Sta n val
0 .03 1084 .125 1232 .04 1319 .125
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1232 1318 1070 1480 1820 .1 .3
CROSS SECTION OUTFUT Profile §100-yr
W.S. Elev (ft) 443.62 Element Left OB Channel Right OB
Vel Head (ft) 0.10 Wt. n-Val. 0.042 0.040 0.125
E.G. Elev |(ft} 443.71 Reach Len. (ft) 1070.00 1400,00 1020,00
Crit W.8, (ft} Flow Area (sq ft) 2159.87 877.47 758.59
E.G. Slope {ft/ft) 0.000594 Area (sq ft) 2159.87 6717.47 758.59
Q Total (cfs) 6353.00 Flow (cfa)} 3218.94 2426.28 707.78
Top Width i(ft) 1331.15 Top Width (ft) 1100.45 86,00 144.71
Vel Total (ft/s) 1. Avg. Vel. (ft/s) 1.49 3.58 0.93
Max Chl Dpth (ft}) 8.62 Hydr. Depth (ft) 1.96 7.88 5.24
Conv. Total (cfs) 260579.2 Conv. (cfs) 132030.2 99518.2 29030.8
Length Wtd. (ft) 1513.68 Wetted Per. (ft) 1100.53 86.15 145.0%
Min Ch El (ft) 435.00 Shear (1b/sq ft) 0.07 0.29 0.19
Alpha 1.96 Stream Power (lb/ft s} 0.11 1.05 0.18
Frctn Loss (ft) 0.08 Cum Volume {acre-ft) 1014.98 273.76 1013.57
C & E Loss [ft) 0.03 Cum SA {acres} 75.56 14.87 93.06

Warning - The conveyance ratio (upatream conveyance divided by downstream conveyance} is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sectlions.

CROSS SECTION RIVER: Restoration

REACH: Galum RS: 6
INPUT
Description: G-6
Station Elevation Data nums 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 447 90 446 210 44 260 442 395 440
440 434 505 432 530 430 542 429 603 429
613 430 1275 430 1296 434 1424 448 1443 450
Manning's n Values num= 5
Sta n val Sta n Val Sta n Yal Sta n Val Sta n Val
0 .03 210 .125 530 .04 613 .07 1275 .125
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
530 613 525 1000 770

.1 .3



CROSS SECTION OUTPUT

W.S8. Elev (ft)
Vel Head (ft)
E.G. Elev (ft)
Crit W.8. (ft}
E.G. Slope (ft/ft)
Q Total {cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl bpth (ft)
Conv. Total (cfs)
Length Wtd. {ft)
Min Ch El (ft)
Alpha

Fretn Loss (k)

C & E Loas (ft)

Profile #100-yr

443.60
0.01
442.60

0.000019
6353.00
1163.64

0.51
14.60
14619868.0
127.78
429.00
1l.41

0.02
0.00

Element

Wt. n-Vval.

Reach Len. (ft)
Flow Area (sq ft)
Arens {aq [t}

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth {ft)
Conv. {cfs)

Wetted Per., (ft)
Shear {lb/aq ft)
Stream Power {(lb/ft a)
Cum Volume {(acre-ft)
Cum SA {(acres)

Left OB
0.125
525.00
1682.79
1682.79
348.69
309.90
0.21
5.43
80239.8
310.46
0.01
0.00
967.79
58.24

Channel

0.040
1000.00

1200.
1200.
1149.
83.
0.
14.
264537
e3.
0.

0.
241.
12.

48
48
53
0o
26
46
.3
09
02
02
86
00

Right OB
0.071
770.00
9665.10
9665.10
4854.79
770.74
0.50
12.54
1117211.0
771.64
0.01
0.0t
795.81
73.94

Warning - The conveyanca ratio (upstream conveyance divided by downstream conveyance) 1s less

than 0.7 or greater than l.4.

CROSS SECTION
REACH: Galum

INBUT
Dascription: G-5
Station Elevation Data

Sta Elev Sta
0 450 57
562 434 695
804 435 1006
1625 450
Manning's n Values
Sta n val Sta
0 .03 57
750 .125
Bank Sta: Left Right
695 150

CROSS SECTION OUTPUT

W.8. Elev (ft)
Vel Head (ft}

E.G. Elev (ft)
Crit W.S. (ft)
E.G. Slope ft/ft)
Q Total (cfa}

Top Width (ft)
Vel Total (ft/a)
Max Chl Dpth {ft)
Conv. Total (cfs}

Length Wtd. (ft)
Min Ch El1 (ft)
Alpha

Fretn Loss (ft)
C & E Loan (ft)

RS: 5

Elev
440
432
435

num=
n Val
.125

Lengths: Left Channel

This

RIVER: Reatoration

Profile #100-yr

443.57
0.01
443.58

0.000048
6353.00
1269.56

0.56
15.57

919776.2

1187.53
428.00
1.95
0.07
0.00

16
Sta Elev 8ta Elev
160 432 812 432
112 428 127 428
1135 436 1208 438
6
Sta n Val Sta n Val
160 .07 523 .125
Right Coef
1450 1280 7680
Element
Nt. n=Val.
Reach Len. (ft}
Flow Area {sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s}
Hydr. Depth (ft)
Conv. (cfs) 5
Wetted Per. (ft)

Shear (lb/sq ft)
Stream Power {lb/ft s)
Cum Volume {acre-ft)
Cum SA {acres)

Sta
523
150
1472

Sta
695

f Contr.
.1

Left OB
0.081
1450.00
6399.45
6399.45
3943.59
€09.49
0.62
10.50
70945.4
610.58
0.03
0.02
919.08
52.70

Elev
434
434
448

n Val
.04

Expan.

Chann
0.0
1280.
T53.
753.
1090.
55.
1.
13,
157876
56.
0.

0.
219.
10.

el
40
00
41
41

-5
23
04
06
43
41

may indicate the need for additional cross gectlions.

Right OB
0.125
780.00
4151.70
4151.70
1318.94
605,07
0.32
6.86
150954.3
605,22
0.02
0.01
673.69
61.76



CROSS SECTION RIVER: Restoratlion
REACH: Galum RS: 4
INPUT
Deacription: G-4
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 444 37 444 45 446 87 448 130
168 448 300 438 445 432 522 430 555
575 426 503 428 600 430 140 430 992
913 434 968 438 1066 440 1315 442 1415
1542 444 1642 450
Manning's n Values num= 4
Sta n Val Sta n Val Sta n val Sta n Val
] .12% 522 .04 600 .125 9213 125
Bank Sta: lLeft Right Lengths: Left Channel Right Coaff Contr.
522 600 a08 2600 2270 -1
CROSS SECTION OUTPUT Profile #100-yr
W.58. Elev (ft) 443.48 Element Laft OB
Vel Head (ft) 0.03 Wt. n-Val. 0.125
E.G. Elev (ft) 443.51 Reach Len. (ft) 908.00
Crit W.S. (ft) flow Area (sq ft) 2388.67
E.G. Slope (ft/ft} 0.000079 Area (8q ft) 2388.67
Q Total (cfs) 6353.00 Flow (cfs) 1126.32
Top Width (ft) 1201.29 Top Width (ft) 294.33
Val Total (ft/s) 0.68 Avg. Vel. (ft/s) 0.41
Max Chl Dpth (ft) 17.48 Hydr. Depth (ft) B.12
Conv. Total {(cfs) T15175.4 Conv. (cfs) 126792.6
Length Wtd., (ft} 2056.27 Wetted Per. (ft) 294.69
Min Ch El (ft) 426.00 Shear (lb/sq ft) 0.04
Alpha 3.77 Stream Power (lb/ft s) 0.02
Frctn Loss (ft) 0.29 Cum Volume {acre-ft]) 772.82
C & E Loas (ft) 0.01 Cum SA (acres) 37.65

Elev
449
428
432
442

Expan.
.3

Channel
0.040
2600.00
1210.41
1210.41
2471.684
79.00
2.04
15,52
278261.7
78.62
0.08
0.15
190.58
8.46

Right 0B
0.125
2270.00
5689.45
56689.45
2754.85
908.96
0.48
6.26
310121.1
909.25
0.03
0.01
585.58
40.22

Warning - The conveyance ratio {upstream conveyance divided by downstream conveyance) ia less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Restoration
REACH: Galum RS: 2.6
INPUT
Description: G-2.6 Upatream Jamestown Bridge
Station Elevation Data nums= 9
Sta Elev Sta Elev Sta Elev Sta
0 d43.5 20 442 235 433.5 410
445 422.5 465 433 500 433.5 560
Manning'e n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .125 410 .04 465 .125

Bank Sta: Left Right Lengths: Left Channel  Right
410 465 1 1 1

Elev Sta
433.5 435
443.5

Coeff Contr.
.3

Elev
422.5

Expan.
.5



CROSS SECTION OUTPUT

Profile #100-yr

W.8. Elev (ft) 443.07 Element Left OB
Vel Head (ft) 0.14 Wt. n-Val. 0.125
E.G. Elev (ft) 443.21 Reach Len. (ft} 1.00
Crit W.8. (ft) Flow Area (sq ft) 2826.17
E.G. Slope (ft/ft) 0.000311 Area (sq ft) 2626.17
Q Total (cfa) 6318.00 Flow {(cfs) 2312.27
Top Width (ft) 551.69 Top Widcth (ft) 404.27
Yel Total (ft/s} 1.46 Avg. Vel, (ft/s) 0.82
Hax Chl Dpth (ft) 20.57 Hydr. Depth (ft) 6.99
Conv. Total (cfs) 358519.1 Conv. (cfs) 131211.23
Length Wtd. (ft] 1.00 Wetted Per. (ft) 404.47
Min Ch E1 (ft) 422.50 Shear {lb/sq ft) 0.14
Alpha 4.23 Stream Power (lb/ft a) 0.11
Fretn Loss (ft) 0.00 Cum Volume (acre-ft) 718.46
C & E Losa ({ft) 0.00 Cum SA {acres) 30.37
CROS3 SECTION RIVER: Restoration
REACH: Galum RS: 2.5
INPUT
Description: G-2.5 Restored Jamestown Bridge
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0  443.5 20 442 235 433.5 415 433.5 435
145 422.5 465  433.5 500 433.5 560 443.5
Manning's n Values nums 3
sta n Val Sta n Val Sta n Val
0 .125 415 .04 465 .125
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
415 465 22 22 22 .3
Ineffective Flow nume 2
Sta L Sta R Elev Sta L Sta R Elev
0 415 436.5 465 560 4356.5
CROSS SECTION OUTPFUT Profile #100-yr
H.8. Elev {(ft} 443.06 Element Left OB
Vel Head (ft) 0.14 Wt. n-vVal. 0.125
E.G. Elev {ft}) 443.21 Reach Len. ({ft) 1.00
crit W.s. {ft) 434.77 Flow Area (ag ft) 2871.65
E.G. Slope (ft/ft) 0.000346 Area ([sq ft) 2871.65
Q Total (cfa) 6318.00 TFlow (cfa) 2486.92
Top Width (ft) 551.57 Top Width (ft) 409.19
Vel Total (ft/s) 1.47 Avg. Vel. (ft/s) 0.87
Max Chl Dpth (ft) 20.56 Hydr. Depth (ft) 7.02
Conv. Total (cfs) 339425.2 Conv. {cfa)} 133606.0
Length Wtd. {ft} 1.00 Wetted Par. (Lt]) 409.40
Min Ch El1 (ft) 422.50 Shear {(lb/sq ft) 0.15
Alpha 4.27 Stream Power (lb/ft s} 0.13
Frctn Loas {[ft} 0.00 Cum Volume (acre-ft) 718.40
C & E Loga {(ft) 0.01 Cum S5A {acres) 30.36

Channel
0.040
1.00
066.85
8688.85
3513.63
55.00
3.95
16.16
199383.3
59.90
0.29
1.14
127.93
4.49

Elev
422.5

Expan.
-5

Channel
0.040
1.00
808.21
808.21
3326.56
50.00
4.12
16.16
178714.6
55.65
0.31
1.29
127.91
4.49

Right OB
0.125
1.00
610.45
618.45
492.10
92.42
0.80
6.59
27924.5
93.22
0.13
0.10
421.22
22.13

Right 0B
0.125
1.00
609.17
609.17
504.52
92.39
0.83
6.59
27104.6
93.10
0.14
0.12
421.21
22.13

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less

than 0.7 or greater than 1.4.

Thia may indicate the need for additional cross sections.



BRIDGE RIVER: Restoration
REACH: Galum RS: 2.4

INBUT

Description: Restored Jamestown Bridge
Distance from Upstream XS = 1
Deck/Roadway Width - 20

Welr Coefficient - 2.6

Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates

nuie 5
Sta Hl Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 446 443.5 20 445 442 235 436.5 433.5
500 436.5 433.5 560 446 443.5
Upstream Bridge Cross Section Data
Station Elevation Data N 9
Sta Elev gta Elev Sta Elev Sta Elev Sta Elev
0 443.5 20 442 235 433.5 415 433.5 435 422.5
445 422.5 465 433.5 500 433.5 560 443.5
Manning's n Values nume 3
Sta n Val Sta n Val Sta n Val
0 .125 415 .04 465 -125
Bank Sta: Left Right Coeff Contr. Expan.
415 465 .3 .5
Ineffective Flow num= 2
StaL Sta R Elev Sta L StaR Elev
0 415 436.5 465 560 436.5
Downstream Deck/Roadway Coordinates
nump= 5
Sta H1 Cord Lo Cord Sta Hi Cord Lo Cord Sta H1 Cord Lo Cord
0 446  443.5 20 445 442 235 436.5 433.5
s00 436.5 433.5 560 446 443.5
Downstrean Bridge Cross Section Data
Station Elevation Data nunhy= 9
Sta Elev Sta Elev Sta Elev Sta Elav Sta Elev
0 443.5 20 442 235 €33.5 415 433.5 435 422.5
445 422.5 465 433.5 500 433.5 560 443.5
Manning's n Yalues Nt 3
Sta n val Sta n val Sta n Val
0 .125 415 .04 465 .125
Bank Sta: Left Right Coeff Contr. Expan.
415 465 .3 .5
Ineffective Flow nu= 2
Sta L. Sta R Elev Sta L Sta R Elev
[s] 415 436.5 465 560 436.5
Upstream Embankment side slope - 0 horiz. to 1.0 vertical
Downstream Embankment side slope - 0 horiz. to 1.0 vertical
Maximum allowable submergence for welir flow = .95
Elevation at which welr flow begina -
Energy head used in spillway design -
Spillway height used in design -
Welr crest shape = Broad Crested



Number of Plers = 2

Pler Data
Pier Station Upstream= 435 Downstream=
Upstream nuns 2
Width Elev Ridth Elev
1 422.5 1 433.5
Dovnstream num= 2
Width Elev Width Elev
1 422.5 1 433.5
Pier Data
Pler Station Upstream= 445 Downatrean
Upstream num= 2
Midth Elev Width Elev
1 422.5 1 433.5
Downstream num= 2
Width Elev Width Elev
1 422.5 1 433.58

Number of Bridge Coefficlent Sets = 1

Low Flow Methods and Data
Enecqgy
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters
Add Eriction component to Momentum
Do not add Welight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the downstream end

Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile #100-yr
Opening : Bridge #1

435

445

E.G. US. (ft) 443.21
W.8. US. (ft) 443.06
Q@ Total (cfa} 6318.00
Q Bridge (cfa) 863.17

Q Welr (cfas)

Welr Sta Lft (ft}
Welr Sta Rgt (ft}
Welr Submerg

Weir Max Depth (ft)

Min Top Rd (ft) 436.50
Min El Pra (ft) 433.50
Delta EG (ft) 0.06
Delta WS (ft) 0.06
BR Open Area (sq ft) 30B.14
BR Open Vel (ft/a) 2.80
Coef of Q

Br Sel Mthd Energy only

Element Inside BR US
E.G. Elev [ft) 443,20
W.8. Elev (ft) 443,07
Crit W.39. (ft) 438.65
Max Chl Dpth {ft) 20.57
Vel Total (ft/s) 2.31
Flow Area (sq ft) 2731.37
froude § Chl 0.10
Specif Force (cu ft} 11982.30
Hydr Depth (ft) 5.78
W.P. Total (ft) 618.28
Conv. Total (cfa) 120830.0
Top Width (ft) 472.67
Frctn Logs (ft) 0.05
C & E Loss (ft) 0.00
Shear Total {lb/sq ft) 0.66
Power Total (1lb/ft B) 1.53

flow. The momentum answer has been disregarded.

cross section slice/secant method to find critical depth.

Note - Multiple critical depths were found at this location.

energy was used.

Inaide BR DS
443.15
443.02
4308.65

20,52
2.33
2706.76
0.10
11845.77
5.75%
616.63
127330.6
471,03
0.00
0.00
0.67
1.57

Note - Momentum answer 18 not valid if the water surface 13 above the low chord or if there 1s welr

Warning - The cross section had to be extended vertically during the eritical depth calculations.

Warning - The parabolic search method failed to converge on critical depth. The program will try the

The critical depth with the lowest, valid,

Warning - The conveyance ratio (upstreanm conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning -~ The cross section had to be extended vertically during the critical depth calculatlions.

Warning - The parabolic search method failed to converge on critical depth.

cross section slice/secant method to find critical depth.

Note - Multiple critical depths were found at this location.

energy was used.

The program will try the

The critical depth with the lowest, vallid,



CROSS SECTION
REACH: Galum

INPUT

RS: 2.3

RIVER: Restoration

Description: G-2.3 Restored Jamestown Bridge

Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 443.5 20 442 235 433.5 415 433.5 435
445 422.5 465 433.5 500 433.5 560 443.5
Manning's n Values nume 3
Ste n Val Sta n Val Sta n val
0 .125 415 .0l 465 .125
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr.
415 465 1 1 1 .3
Ineffective Flow num 2
Sta L Sta R Elev Sta L S5ta R Elev
0 415 436.5 465 560 436.5
CROSS SECTION OUTPUT Profile §100-yr
W.S. Elev (It} 443,00 Element Left OB
Vel Head {ft) 0.15 Wt. n-Val. 0.125
E.G. Elev (ft) 443.15 Reach Len. {ft) 1.00
Crit W.S8. (ft) 434.77 Flow Area (sq ft) 2845.58
E.G. Slope (ft/ft] 0.000354 Area (sq ft) 2845.58
Q Total (cfs) 6318.00 Flow {cfsg) 2477.13
Top Width (ft) 550.34 Top Width {ft) 408,34
Vel Total (ft/s} 1.49 Avg. Vel., (ft/s) 0.87
Max Chl Dpth (ft) 20.50 Hydr. Depth (ft) 6.97
Conv. Total (cfs) 336035.2 Conv. {cfs) 131750.9
Length Wtd. (ft} 1.00 Wetted Per. (ft) 409.54
Min Ch El1 (ft) 422.50 Shear (lb/faq ft) 0.1%
Alpha 4.28 Stream Power (lb/Et s) 0.13
Frctn Loss (ft) 0.00 Cum Volume (acre~ft) 568,01
C & E Losa (ft) 0.00 Cum SA (acres) 30.19
CROSS SECTION RIVER: Restoration
REACH: Galum RS: 2.1
INFUT
Description: G-2.1 Downstream Jamestown Bridge
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 443.5 20 442 235 433.5 410 433.5 435
445 422.5 465 433 500 433.5 560 443.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .125 410 04 465 .125
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr.
410 465 1532 1700 410 .1
CROSS SECTION OUTPUT Profile §100-yr
W.S. Blev (ft) 443.00 Element Left OB
Vel Head {ft) 0.14 Wt. n-Val. 0.125
E.G. Elev (ft) 443.14 Reach Len. (ft) 1532.00
Crit W.S. (ft) Flow Area (sq Lt} 27198.82
E.G. Slope (ft/ft} 0.000317 Area {sq ft) 2790.82
Q Total (cfs)} 6316.00 Flow (cfs) 2301.95
Top Width {(ft) 550.389 Top Width (ft} 403.36
Vel Total (ft/s) 1.47 Avg. Vel. (ft/s) 0.02
Max Chl Dpth (ft} 20.50 Hydr. Depth (ft) 6.94
Conv. Total (cfa} 354799.4 Conv. (cfs) 129270.2
Length Wtd. (ft) 1532.14 Wetted Per. (ft) 403.57
Min Ch E1 (ft) 422.50 Shear (lb/sq ft) 0.14
Alpha §.23 Stream Power (lb/Et s) 0.11
Frctn Loss (ft) 0.10 Cum Volume (acre-ft) 567.94
C & E Loss (ft) 0.04 Cum SA {acres) 30.18

Warning - The conveyance

than 0.7 or greater than 1.4.

Elev
422.5

Expan.
.5

Channel
0.040
1.00
805.02
£805.02
3338.05
50.00
4.15
16.10
177540.8
55.65
0.32
1.32
127.58
4.46

Elev
422.5

Expan.
.3

Channel
0.040
1700.00
885.12
885.12
3525.69
$5.00
3.96
16.09
197992.2
59.90
0.29
1.17
127.56
4.46

Right OB
0.125
1.00
603.29
603.29
502.82
92.00
0.83
6.56
26743.5
92.79
0.14
0.12
387.89
22.09

Right OB
0.125
410.00
612.20
€12.20
490.26
92.01
0.80
6.65
275317.1
92.80
0.13
0.10
387.89
22.09

ratio (upatream conveyance divided by downstream conveyance) is less

This may indicate the need for additional cross sectlions.



CROSS SECTION RIVER: Resgtoration
REACH: Galum R§: 2
INPUT
Description: G-2
Station Elevation Data nume= 20
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 448 165 440 220 438 240 437 265
322 429 786 429 809 432 850 435 920
940 422 954 422 966 434 1005 434 1030
1100 444 1200 444 1220 442 1257 446 1275
Manning's n Values num= 6
Sta n Val Sta n val Sta n Val Sta n vVal Sta
0 .03 240 .125 322 .01 786 .125 920
566 .125
Bank Sta: Left Right Lengtha: Laft Channel Right Coeff Contr.
920 966 510 1800 1800 .1
CROSS SECTION OUTPUT Profile #100-yr
W.S. Elev (ft} 142,99 Element Left OB
Vel Head (ft) 0.01 Wt. n-Val. 0.074
E.G. Elev (ft) 443,00 Reach Len. {ft) 510.00
Crit W.5. (ft) Flow Area isq ft} 9015.36
E.G. Slope [(ft/ft) 0.000029 Area {8q [t} 9015.36
Q Total {[cfa} 6318.00 Flow {cfa] 5161.48
Top Width (ft) 1006.99 Top Width (ft) B16.71
Vel Total (ft/s) 0.60 Avg. Vel. (ft/s) - 0.57
Max Chl Dpth (ft) 20.99 Hydr. Depth ({(ft) 11.04
Conv. Total {(cfa} 1177253.0 Conv. (cfs) 965482.1
Length Wtd. (ft) 931.54 Wetted Per. (ft) B17.66
Min Ch El (ft) 422.00 Shear {lb/sq ft} 0.02
Alpha 1.38 Stream Power (lb/ft a) 0.01
Frectn Loss (ft) 0.01 Cum Volume (acre-ft) 360.19
C & E Loss (ft) 0.00 Cum SA {acres) 8.72

Warning - Divided flow computed for this cross-section,
Warning - The conveyance ratic {upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than l.4.

CROSS SECTION RIVER:
REACH: Galum RS: 1
INPUT

Description: G-1 {Beginning Station)

Station Elevation Data

Sta Elev Sta

0 450 157

550 434 590

1138 421 1151

1485 428 1785

2090 438 2180

Manning's n Values

Sta n Val Sta

0 .03 500

1189 .125 1860
Bank Sta: Left Right
1095 1189

num=
Elev
448
426
424
434
440

num=
n Val
.125
.03

Lengths: Left Channel

Restoration

This may indicate the need

23

Sta Elev Sta Elav Sta
438 434 500 424.5 8§25
994 426 1095 4127 1120

1171 426 118% 428 1340

1833 436 1860 437 1915

2576 450

7

Sta n val Sta n Val Sta
590 .07 994 125 1095

Right Coeff Contr.

0 0 0 .

Elev
436
432
436
448
n Val
.04
Expan.
.3
Channel Right OB
0.040 0.125
1800,00 1800.00
793,64 713.86
793,64 773.86
957.25 179.26
46.00 144.28
1.21 0.23
17.25 5.36
178367.9 334902.7
53.33 144.86
0.03 0.01
0.03 0.00
94.80 301.386
2.49 20.98

for additional cross sections.

Elev
435
42]
430
438

n Val
.04

Expan.



CROSS SECTION OQUTFUT

W.8. Elev (ft)
Vel Head [ft)
E.G. Elev (ft)
Crit W.8. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft}
Vel Total {(ft/a)
Max Chl Dpth ([ft)
Conv. Total (cfas)
Length Wtd. {ft}
Min Ch El {ft)
Alpha

Frctn Loss (ft}
C & E Loss (ft}

Profile #100-yr

442.99
0.00
442.9%

0.000006
6318.00
2040.58

0.20
21.99
2598804.0
1680.00
421.00
1.70

0.03
0.00

Element Left OB
Wt. n-val. 0.071
Reach Len. (ft) 1650.00
Flow Area (sq ft) 10816.55
Area laq ft) 100816.55
Flow (cf=s) 3325.36
Top Width (ft) 837.35%
Avg. Vel. (ft/s) 0.31
Hydr. Depth (ft) 12.92
Conv. (cfm) 1367830.0
Wetted Per. (ft) 838.40
Shear (lb/sq ft) 0.00
Stream Power (lb/ft s) 0.00
Cum Volume (acre-ft) 270.08

Cum SA (acres)

Channel
0.040
1680.00
1784.14
1784.14
1136.35
94.00
0.64
18.98
467417.0
95.26
0.01
0.00
48.41

Right OB
0.087
1€80.00
10003.18
10003.186
1856.30
1109.23
0.19
9.02
71635596.4
1109.44
0.00
0.00
247.78

Warning - The conveyance ratic (upstream conveyance divided by downstream conveyance) is lean

than 0.7 or greater than 1.4.

CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 246.00
INPUT
Description;: LG-2
Station Elevation Data num= 24
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 450 155 444 200 440 285 434 330
3715 432 400 432.3 515 434 605 432 780
818 429 836 4§22 852 420 869 420 890
975 430 1090 434 1420 438 1620 440 1705
1762 444 1825 446 1850 448 1860 450
Manning's n Values num= 5
Sta n val Sta n Val Sta n Vval Sta n Val Sta
0 .03 400 .125 818 J0d 830 .125 1420
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr.
618 890 1030 1400 900 .1
CROSS SECTION OUTPUT Profile 1100-yr
W.S. Elev {ft) 442.93 Element Left OB
Vel Head (ft) 0.02 Wt. n-Val. 0.070
E.G. Elev [ft) 442.95 Reach Len. {ft) 1030.00
Crit W.38. (ft) Flow Area (aq ft) 6377.94
E.G. Slope (ft/ft) 0.000059 Area (sq ft) 6377.94
Q Total (cfs) 10728.00 Flow (cfs) 4954.31
Top Width (ft) 1564.52 Top Width (ft) 650.986
Vel Total (ft/a=) 0.79 Avg. Vel. (ft/s} 0.708
Max Chl Dpth (ft) 22.93 Hydr. Depth (ft) 9.80
Conv. Total (cfs) 13998372.0 Conv. (cfs) 646245.4
Length Wtd. (ft) 1110.30 Wetted Par. (ft) 651.43
Min Ch El (ft) 420.00 Shear (lb/sg ft) 0.04
Alpha 2.41 Stream Power (lb/ft g) 0.03
Frctn Loss (ft) 0.10 Cum Volume (acre-ft) 239.25
C & E Loaa {ft) 0.01 Cum S5A (acres) 26.56

Warning - The conveyance

than 0.7 or greater than 1.4.

Elev
432

428
442

n val
.03

Expan.

Channel
0.040
1400.00
1452.06
1452.06
2984.02
72.00
2.06
20.17
389239.4
74.91
0.07
0.15
619.73
49.09

This may indicate the need for additional cross gections.

Right OB
0.096
900,00
5691.45
5691.45
2789.67
641.54
0.49
6.76
353807.1
841.71
0.02
0.01
519,085
79.95

ratio (upstream conveyance divided by downstream conveyance) is less

This may indicate the need for additional cross sections.



CROSS SECTION RIVER: Resatoration
REACH: Lower Galum RS: 231.65
INPUT
Description: LG-1 (Beginnlng Station)
Station Elevation Data num= 14
Sta Elev Sta Elav Sta Elev Sta Elev Sta Elev
0 450 52 440 103 430 137 428 160 420
182 420 200 426 511 428 588 442 627 444
705 445 1000 443 1338 446 1345 450
Manning's n Values nume S
Sta n val Sta n Val Sta n Vval Sta n Val Sta n val
0 .03 103 .125 137 .04 200 .125 588 .03
Bank Sta: Left Right Lengthsa: Left Channel Right Coeff Contr. Expan.
137 200 1500 1830 1755 .1 .3

CROSS SECTION OUTPUT Frofile #100-yr

W.8. Elev (ft) 442.76 Element Left OB Channel Right OB
Vel Head (ft) 0.08 Wt. n=-val, 0.058 0.040 0.125
E.G. Elev {ft) 442.85 Reach Len. (ft) 1500.00 1830.00 1755.00
Crit W.8. {ft) Flow Area {(sq ft) 883.73 1286.09 5505.84
E.G. Slope (ft/ft} 0.000158 Area (sq ft) 883.73 1280.09 5505.084
Q Total [cfs) 10728.00 Flow (cfs} 1372.43 4395.62 4959,95
Top Width {(ft) 565.25 Top Width (ft) 99.37 63.00 402.88
Vel Total {ft/s) 1.40 Avg. Vel. (ft/s) 1.55 3.41 0.90
Max Chl Dpth (ft) 22.76  Hydr. Depth {ft} 8.89 20.45 13.67
Conv. Total (efs) 852350.8 Conv, {cfs) 109042.4 349239.9 394076.6
Length Wtd. (ft) 1711.51 Wetted Per. (ft) 100.66 65.33 404.17
Min Ch El1 (ft) 420.00 Shear (lb/sg £t} 0.09 0.20 0.13
Alpha 2.79 Stream Power (lb/ft s) 0.13 0.67 0.12
Frctn Logs (ft) 0.41 Cum Volume {(acre-ft) 153.39 575.69 404.18
C & E Logs (ft) 0.00 Cum SA {acres) 17.6% 46.92 67.09

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sectlons.

CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 212.00
INPUT
Description: Station 212+00 Upstream from MOPAC Bridge
Station Elevation Data nume= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 445 45 440 120 435 286 432.5 435 430
465 427.5 412 420.3 518 420.3 525 427.5 550 430
665 435 702 435 940 435 1040 440 1210 445
Manning's n Values num= 5
Sta n Val Sta n val Sta n Val Sta n val Sta n Val
0 25 288 .065 465 . 065 525 .14 T02 25
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
465 525 90 90 90 .3 .5



CROSS SECTION OUTPUT

W.S8. Elev (ft) 442,35 Element Left CB
Vel Head (ft) 0.00 Wt. n-Val. 0.109
E.G. Elev (ft} 442.43 Reach Len. (ft) 90.00
Crit W.8. (ft) Floew Area (sq ft) 374,04
E.G. Slope (ft/ft) 0.000411 Area {aq ft) 3874 .84
Q Total {(cfsa) 10048.00 Flow (cfs) 4845.96
Top Width (ft) 1096.22 Top Width (ft) 441.19
Vel Total {ft/s) 1.18 Avg. Vel. (ft/s) 1.25
Max Chl Dpth [ft) 22,05 Hydr. Depth (ft) 8.78
Conv. Total (cfs) 535402.3 Conv. (cfa) 239172.2
Length Wtd. (ft) 90.00 MWetted Per. (ft) 441.63
Min Ch El (ft) 420.30 Shear {lb/sq ft) 0.22
Alpha 3.65 Stream Power [lb/ft o) 0.28
Frectn Losa (ft) 0.04 Cum Volume (acre-ft) 71.46
C & E Logs (ft) 0.14 Cum SA (acres) 8.39
CROSS SECTION RIYER: Restoration
REACH: Lower Galum RS: 211.10
INPUT
Description: STA 211+10
Station Elevation Data num= 8
8ta Elev Sta Elev Sta Elav Sta Elav Sta
0 450 27 436.44 40 429,11 17 429.11 06
135 1420.35 140 425.61 192 450
HManning's n Values numes 3
Sta n val Sta n Val Sta n Val
0 .05 ey ,033 140 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
77 140 1 1 1 .3
CROSS SECTION OUTPUT profile #100-yr
W.8. Elev (ft) 441.73 Element Left CB
Vel Head {ft) 0.53 Wt. n-Val. 0.050
E.G. Elev (ft) 442.26 Reach Len. (ft) 1.00
Crit W.8. (ft) Flow Area {sq ft} 611.07
E.G. Slope (fr/ft) 0.000414 Area (sq ft} 611.07
Q Total (cfs} 10848.00 Flow {cfs) 1835.91
Top Width (ft) 157.069 Top Width (ft) 60.53
Yel Total (ft/as) 4.97 Avg. Vel, (ft/s) .00
Max Chl Dpth (ft) 21.38 Hydr. Depth (ft} 10.10
Conv. Total (cfs) 533353.4 Conv. (cfs) 90264.7
Length Wtd. (ft) 1.00 Wetted Per. (ft} 63.71
Min Ch El (ft) 420.35 Shear (lb/sq ft) 0.25
Alpha 1.39 Stream Power (lb/ft a) 0.74
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 66.83
C & E Loss (ft) 0.07 Cum SA (acres) 7.81

Warning - The conveyance

than 0.7 or greater than 1.4.

Profile #100-yr

Channel
0.065
90.00

1272.84

1272.04

4236.19
60.00

3.3
21.21
2090717.1
66.08
0.49
1.64
521.90
44.33

Elev
420.35

Expan.
.5

Channel
0.033
1.00
1294.22
1294.22
8382.40
63.00
6.48
20.54
412129.9
68.92
0.49
3.15
519.25
44.21

Right OB
0.278
90.00

4075.23
4075.23
1765.84
595.03
0.43
6.85
87153.0
595.43
0.18
0.08
211.17
46.99

Right OB
0.050
1.00
276.93
276.93
629.680
34.36
2.21
8.06
30959.0
37.96
0.19
0.43
206.67
46.34

ratio (upstream conveyance divided by downastream conveyance) is less

This may indicate the need for additional cross sections.



CROSS SECTION R
REACH: Lower Galum

INPUT
Description: STA 211+09

Station Elevation Data
Sta Elev Sta
] 450 27
40 429.11 40,01
46.7¢6 450 40
98.5 420.35 98.51
140 425.61 151.5
159.25 435 159.26
167.01 450 168.24
Manning's n VYalues
Bta n Val Sta
0 .05 17
Bank Sta: Left Right
17 140

CROSS SECTION OUTPUT

W.8. Elev (ft)
Vel Head (ft)
E.G. Elev (ft)
Crit W.9. (ft)
E.G. Slope (ft/ft}
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
HMin Ch El1 {ft)
Alpha

Fretn Loss (ft)
C & E Loss (ft)

IVER: Restoration
RS: 211.09
numes 34
Elev Sta Elev Sta Elev Sta
436.44 27.01 450 28.24 450 2B.25
450 41.24 450 41.25 429.11 46.75
450 40.01 429.11 T 429.11 BG
450 107.49 450 107.5 420.35 135
431.5 151.51 450 152.74 450 152.75
450 160.49 450 160.5 435 167
450 168.25 438.5 192 450
Nt 3
n vVal Sta n Val
.033 140 .05
Lengths: Left Channel Right Coeff Contr.
10 186 18 .3
Profile 1100-yr
441.79 Element Left OB
0.40 Wt. n-val. 0.050
442.19 Reach Len. {ft) 0.00
430.94 Flow Area (sq ft} 572.17
0.000662 Area {sq ft) 5712.17
8285.00 Flow (cfs) 1512.42
142.286 Top Width (ft} 56.93
4.29 Avg., Vel. (ft/s) 2.64
21.44 Hydr. Depth (ft) 10.05
322042.9 Conv. {cfs) 58788.5
0.00 HWetted Per. |(ft) 121.70
420.35 Shear (lb/aq ft) 0.19
1,39 Stream Power (lb/ft 8) 0.51
0.00 Cum Volume {acre-ft) 66.92
0.00 Cum SA (acres) 7.87

Warning - Divided flow computed for this cross-section.

Warning -~ The parabolic search method falled to converge on critical depth.
cross section alice/secant method to find critical depth.

Expan.

Channel
0.033
0.00
1105.58
1105.58
6244.09
54.01
5.65
20.47
242711.4
102.70
0.44
2.51
519.22
44.21

Right 0B
0.050
0.00
251.88
251.88
528.50
31.33
2.10
.04
20543.1
76.00
0.14
0.29
206.67
46.34

The program will try the



BRIDGE RIVER: Restoration

REACH: Lower Galum

INPUT

Deacription: MOPAC Bridge
over Galum

Distance from Upstream X8
Deck/Roadway Width

Welr Coefficient

Bridge Deck/Roadway Skew

RS: 211.00

852 over Galum

0
18
2.6

Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord
0 458.1 450

Sta Hi Cord Lo Cord

Upsatream Bridge Cross Section Data

Station Elevation Data
Sta Elev Sta
0 450 27
40 429.11 40.01
46.76 450 48

98.5 420.35 98.51
140 425.61 151.5
159.25 435 159.26

192 450.1
num= 34
Elev Sta
436.44 27.01
450 41.24
450 46.01
450 107.49
431.5 151.51
450 160.49
450 160.25
num= 3
n Val Sta
.033 140

450
Elev Sta
450 28.24
450 41.25
429.11 17
450 107.5
450 152.7M4
450 160.5
438.5 192

n Val

.05

Coeff Contr. Expan.

-3

5

Sta Hi Cord Lo Cord

167.01 450 168.24
Manning's n Values
Sta n Val Sta
o .05 77
Bank Sta: Left  Right
17 140
Downatream Deck/Roadway Coordinates
A= 2
Sta Hi Cord Lo Cord
0 458.1 450

Downstream Bridge Crosa Section Data

Station Elevation Data
Sta Elev Sta
0 450 27
40 429.11 40.01
46.76 450 48

98.5 420.35 98.51
140 425.61 151.5

159,25 435 159.26

167.01 450 168.24
Manning'e n Values

Sta n val Sta

0 .05 77

Bank Sta: Left Right
71 140

192 458.1
num= 3
Elev Sta
436,44 27.01
450 41.24
450 48.01
450 107.49
431.5 151.51
450 160.49
450 168.25
nu- 3
n Val Sta
.033 140

450
Elev Sta
450 208.24
450 41.25
429.11 17
450 107.5
450 152.74
450 160.5
438.5 192

n Val

.05

Coeff Contr. Expan.

3

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which welr flow begins
Energy head used in spillway design
Spillway height used in design

Welr crest shape

5

horiz.

Elev
450
429.11
429.11
420.35
450
435
450

Elev
450
429.11
429.11
420.35
450
435
450

Sta
28.25
46.75

135
152.75
167

Sta
2B.25
46.75
86
13%
152.7%

167

Elev
436.44
429.11
420,35
420.35

431.5
438.5

Elev
436.44
429.11
420.35
420.35

431.5
438.5

to 1.0 vertical

horiz. to 1.0 vertical

+95

Broad Crested



Number of Bridge Coefficlent Sets =

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

High Flow Method
Pressure and Weir flow
Submerged Inlet Cd

1

Submerged Inlet + Outlet Cd =

Max Low Cord

Additional Bridge Parametoers

.8

Add Friction component to Momentum

Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the downatream end

Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile #100-yr

Opening : Bridge Il
E.G. USs. (ft) 442.19
W.8. Us. (ft) 441.79
Q Total {cis) 8285.00
Q Bridge (cfs) 8265.00
Q Welr (cfs)
Weir Sta Lit (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Min Top Rd {ft) 458.10
Min E1 Prs (ft} 450.00
Delta EG (ft) 0.01
Delta WS (ft) 0.01
BR Open Area (sq ft) 3233.96
BR Open Vel (ft/s) 4.30
Coef of Q
Br Sel Mthd Energy only

Element Inside BR US
E.G. Elev [ft) 442.19
W.5. Elev (It) 441.79
Crit W.S. [ft) 430.94
Max Chl Dpth {(ft) 21.44
Vel Total (ft/s) 4.29
Flow Area (aq ft) 1929.63
Froude § Chl 0.22
Specif Force (cu ft) 17375.95
Hydr Depth {ft) 13.56
W.P. Total {ft) 300.39
Conv. Total (cfe) 322042.9
Top Width (ft) 142.28
Fretn Loss (ft) 0.01
C § E Losa (ft) 0.00
Shear Total (lb/sq ft) 0.27
Power Total (lb/ft s8) 1.14

Warning - The parabollic search method failed to converge on critical depth.
crogs section slice/secant method to find eritical depth.

Warning - The parabolic gearch method failed to converge on critical depth.

cross section slice/secant method to find critical depth.

Inside BR DS
442.18
441.78
430.94

21.43
4.30
1927.85
0.22
17352.92
13.55
300.20
321673.9
142.23
0.00
0.00
0.27
1.14

The progrem will try the

The program will try the



CROSS SECTION R
REACH: Lower Galum
INPUT
Description: STR 210+91
Station Elevation Data
Sta Elev Sta
o] 450 27
40 429.11 40.01
46.76 450 48
98.5 420.35 9B.51
140 425.61 151.5
159.25 435 159.26
167.01 450 1668.24
Manning's n Values
Sta n val Sta
0 .05 rE
Bank Sta: Left Right
77 140

CRCSS SECTION QUTEUT

W.8. Elev [ft)
Vel Head (ft)
E.G. Elev {ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/a)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Fretn Lose (ft)
C & E Loss (ft)

IVER: Restoration
RS: 210.91
num= 34
Elev Sta Elev Sta Eleav Sta
436. 44 27.01 450 28.24 450 28.25
450 41.24 450 41.25 429.11 46.75
450 48.01 429.11 77 429.11 86
450 107.49 450 107.5 420.35 135
431.5 151.51 450 152.74 450 152.75
450 160.49 450 160.5 435 167
450 168.25 438.5 192 450
nu= 3
n val Sta n Yal
.033 140 .05
Lengths: Left Channel Right Coeff Contr.
1 1 1 .3
Profile §1100-yr
441.78 Element Left OB
0.40 Wt. n-Val. 0.050
442.18 Reach Len. (ft) 1.00
Flow Area (sq ft} 571.46
0.000663 Area (sg ft) 571.46
8205.00 Flow (cfa} 1511.64
142.23 Top Width {ft) 56.91
4.30 Avg. Vel. (ft/s) 2.65
21.43 Hydr. Depth (ft} 10.04
321613.9 Conv. (ctfs) 58691.2
1.00 Wetted Per. (ft) 121.61
420.35 Shear (lb/sq ft) 0.19
1.39 Stream Power (1b/ft s} 0.51
0.00 Cum Volume {acre-ft) 66.58
0.05 Cum SA (acres) 7.84

Warning - Divided flow computed for thie cross-sectlon.
Warning - The conveyance ratlo (upstream conveyance divided by downstream conveyance) 18 less

than 0.7

CROSS SECTION
REACH: Lower Galum

INPUT
Description: STA 210490

Station Elevation Data
Sta Elev Sta
0 450 27
135 420.35 140
Manning's n Values
Sta n Val Sta
0 .05 A
Bank Sta: Left  Right
1? 140

or greater than 1.4.
RIVER: Restoration
RS: 210.90
nume 8
Elev Sta Elev
436, 44 40 429.11
425.61 192 450
num= 3
n Val Sta n Val
033 140 .05

Lengths: Left Channel
90 90

Sta
77

Right

90

Elev Sta

429,11 B6

Coeff Contr.
.3

Elev
436. 44
429.11
420.35
420.35

431.5
436.5

Expan.
«5

Channel
0.033
1.00
1104.90
1104.90
6245.23
54.01
5.65
20.46
242477.5
102,69
0.45
2.52
518.76
44,186

Elev
420.35

EXpan.
.5

Right OB
0.050
1.00
251.49
251.49
526.13
31.30
2.10
8.03
20505. 2
75.90
0.14
0.29
206.56
46.32

This may indicate the need for additlonal cross sections.



CROSS SECTION OUTPUT

W.S8. Elev (ft)

Vel Head (ft)

E.G. Elev {ft)
Crit W.8. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wed. (ft)
Min Ch El1 (ft}
Alpha

Frctn Loss (ft)
C & E Loss (ft)

Profile #1100

441.83
0.31
442.13

0.000237
8285.00
158.30
3.77
21.48
538538.2
90.00
420.35
1.39
0.03
0.07

-y

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
hrea (sq ft)

Flow (cfs)

Top Width {(ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s}
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.050
90.00

617.13
617.13

1409.02

60.73
2.28
10.16

91580.8

63.93
0.14
0.33

66.57
7.04

Channel
0.033
90,00

1300.52

1300.52

6391.78
63.00

4,91
20,64
415476.0
68.82
0.28
1.37
518.74
44.18

Right OB
0.050
90.00

200.37
280.37
484.19
34.58
1.73
8.11
31473.4
38.19
0.11
0.19
206.56
46.32

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.

This may indicate the need

CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 210.00
INPUT
Description: STA 210+00
Station Elevation Data num= 16
Sta Elev Sta Elev 8ta Elev Sta Elev Sta
0 450 90 445 145 440 175 435 273
200 435 320 430 385 429 394 420.35 440
445  425.5 415 430 537 430.7 935 435 1010
1065 445
Manning's n Valuesa nume= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta
0 25 213 .14 385 . 065 445 .14 537
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr.
aBs 445 400 400 400 .1
CROSS SECTION OUTPUT Profile F100-yr
W.8. Elev (ft) 441.87 Element Left OB
Vel Head (ft) 0.16 Wt. n-Val. 0.203
E.G. Elev (ft) 442,03 Reach Len. (ft) 400,00
Crit W.s8. (ft) Flow Area {asq ft) 2050.48
E.G. Slope (ft/ft) 0.000623 Area (8q It} 2050.48
Q Total (cfs) 8285.00 Flow (cfs) 16208,98
Top Width (ft) $06.14 Top Width (ft) 260.57
Vel Total (ft/s) 0.99 Avg. Vel. (ft/s) 0.79
Max Chl Dpth (ft) 21.52 Hydr. Depth (ft) 7.87
Conv. Total (cfa) 331011.4 Conv. (cfs) 65240.1
Length Wtd. (ft) 400.00 Wetted Per. (ft) 261.39
Min Ch El (ft) 420.35 Shear (lb/aq ft) 0.31
Alpha 10.25 Stream Powar {lb/ft s8] 0.24
Fretn Loss (ft) 0.22 Cum Volume (acre-ft) 63.61
C & E Loss {ft) 0.02 Cum SA {acres) 7.51
CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 206.00
INPUT
Description: STA 206400
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elevy Sta Elev Sta
0 450 65 424 100 424 148 437.9 205
245 450
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .033 140 .05 205 25
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
-0 148 1300 - 1300 1300 .1

for additional croas sectlions.

Elev
435
420.35
440

n Val
25

Expan.

Channel
0.065
400.00
1239.39
1239.39
5015.23
60.00
4.05
20.66
200858.4
65.66
0.73
2.97
516.11
44.05

Elev
437.9

Expan.

Right OB
0.510
400,00
5074.67
5074.67
1640.78
585,57
0.32
8.67
65712.9
596,18
0.34
0.11
201.03
45.68



CROSS SECTION OUTPUT

W.S. Elev (ft)

Vel Head (ft)

E.G. Elev (ft)
Crit W.S5. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width {ft)

Vel Total {ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft}
Min Ch El {ft)
Alpha

Frctn Loss (ft)
C & E Less (It)

CROSS SECTION R
REACH: Lower Galum

INPUT
Description: STA 193+00
Station Elevation Data

Sta Elev Sta
0 445.5 110
267.6 449.6
Manning's n Yalues
Sta n Val Sta
0 25 110
Bank Sta: Left Right
165 267.6

CROSS SECTION OUTPUT

W.S. Elev (ft)

Vel Head {ft]

E.G. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfa)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)

Conv. Total (cfa)
Length Wed. (ft)
Min Ch E1 (ft)
Alpha

Fretn Loss (ft)
C & E Loss (ft)

CROSS SECTION R
REACH: Lower Galum

INBUT
Description: STA 186+00
Station Elevation Data

Sta Elev Sta
L] 445.8 110
267 445.8
Manning's n Values
Sta n Val Sta
[V} 25 110
Bank Sta: Left Right
165 267

Profile §100-yr
441.38 Element Left OB Channel
0.40 Wt., n-val. 0.033
441,78 Reach Len. (ft) 1300.00 1300.00
Flow Area (sq ft) 1541.69
0.000500 Area (sq ft) 1541.69
8285.00 Flow {(cfs) 7982.04
194,93 Top Width {ft]) 126.44
4.71 Avg. Vel. (ft/a} 5.18
17.38 Hydr. Depth (ft} 12,19
370622.9 Conv. (cfa} 357106.2
1300.00 Wetted Per. (ft)} 132.13
424.00 Bhear {lb/aq ft} 0.36
1.17 Stream Power {lb/ft s} 1.08
0.%2 Cum Volume (acre-ft) 54.40 503.34
0.05 Cum SA (acres) 6.31 43.20
IVER: Restoration
RS: 193.00
nume 6
Elev Sta Elev Sta Elev Sta Elev
427.3 165 427.3 210 424.1 237 424.1
num= 3
n Val Sta n Val
.05 165 .033
Lengthe: Left Channel Right Coeff Contr. Expan.
700 700 700 .1 .3
Profile 1100-yr
440.97 Element Left OB Channel
0.25 Wt. n-Vel. 0.073 0.033
441.22 Reach Len. (ft) 700.00 700.00
Flow Area (sq ft} 1316.44 1313.31
0.000324 Area {sq ft) 1316.44 1313.31
8285.00 Flow (cfs) 2300.46 5984.54
229.86 Top Width (ft) 137.62 92.24
3.15 Avg. Vvel. (ft/s) 1.75 4.56
16.087 Hyde. Depth (ft) 9.57 14.24
460437.6 Conv. {(cfa)} 127047.7 332569.8
700.00 Wetted Per. (ft) 138.74 98.46
424.10 Shear (lb/sq ft) 0.19 0.27
1.60 Stream Power [lb/ft s} 0.34 1.23
0.21 Cum Volume (acre-ft) 34.75 460.74
0.00 Cum 8SA (acres) 4.26 39.94
IVER: Restoratlocn
RS: 186.00
nums 6
Elev Sta Elev Sta Elev Sta Elev
427.3 165 427.3 210 420.8 227 420.8
num= 3
n Val Sta n Val
.0% 165 .033
Lengths: Left Channel Right Coeff Contr. Expan.
500 500 S00 .1 .3

Right OB
0.053
1300.00
218.14
218.14
302.1%6
68.49
1.39
3.18
13516.7
69.01
0.10
0.14
176.72
42.66

Right OB

700.00

173.47
41.66



CRCSS SECTION OUTFUT

Profile 1100-yr

W.S. Elev (fIt) 440.77 Element Left OB
Vel Head (ft) 0.23 Wt. n-val. 0.073
E.G. Elev (ft) 441.00 Reach Len. (ft} 500,00
Crit W.S8. {(ft) Flow Area (s5q ft) 1279.80
E.G. Slope (ft/ft) 0.000280 Area (sq ft) 1279.80
Q Total {(cfs) 8265.00 Flow {cfa} 2086.47
Top Width (ft) 225.02 Top Width (ft) 135.07
Vel Total (ft/s) 3.08 Avg. Vel. (ft/s) 1.63
Max Chl Dpth (ft) 19.97 Hydr. Depth {(ft) 9.48
Conv. Total (cfs) 495172.9 Conv. (cfs) 124702.8
Length Wtd. {ft) 500.00 Wetted Per. (ft) 136.20
Min Ch El1 (ft) 420.80 Shear (lb/sg ft) 0.16
Alpha 1.59 Stream Power (lb/ft s) 0.27
Frctn Loss (ft) 0.16 Cum Volume (acre-ft) 13.89
C & E Loss (ft) 0.01 Cum SA (acres) 2.07
CROSS SECTION RIVER: Restoration
REACH: Lower Galum : 181.00
INPUT
Description: STA 181+00
Station Elevation Data nums 8
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 d442.9 70  431.4 90 436.4 125 420.4 160
180 432.4 225  432.4 260 442.9
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
0 25 90 .033 180 .05
Bank Sta: Left Right Lengthsa: Left Channel Right Coaff Contr.
20 180 1000 1000 1000 .1
CROSS SECTION UTPUT Profile #100-yr
W.9. Elev (ft) 440.45 Element Left OB
Vel Head (ft) 0.38 Wt. n-val. 25.000
E.G. Elev (ft) 440.83 Reach Len. (ft) 1000.00
Crit W.S8. (ft) Flow Area (sq [t) 380.19
E.G. Slope (ft/ft) 0.000376 Area (aq ft) 380.19
Q Total (cfs) 8285.00 Flow (cfBs) 1.30
Top Width (£t} 236.91 Top Width (ft) 75.08
Vel Total (ft/s) 3.67 Avg. Vel. (ft/a) 0.00
Max Chl Dpth (ft) 20.05 Hydr. Depth (ft) 5.06
Conv. Total (cfs) §27330.8 Conv. (cfs) 66.9
Length Wed. (ft) 1000.00 Wetted Per. {ft) 76.43
Min Ch El1 (ft]} 420.40 Shear {lb/sq ft) 0.12
Alpha 1.80 Stream Power [lb/ft s) 0.00
Fretn Loss (ft) 0.40 Cum Volume (acre-ft} 4,36
C & E Loss (ft) 0.01 Cum SA (acres) 0.86
CROSS SECTION RIVER: Restoratlion
REACH: Lower Galum RS: 171.00
INKUT
Description: STA 171400
Station Elevation Data Nt 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 443.1 ae 419.6 68 419.6 157 443.1
Manning's n Values nume= 3
Sta n Val Sta n Val Sta n Val
0 .05 0 .033 157 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
0 157 1000 1000 1000 .1

Channel
0.033
500.00
1410.61
1410.61
6198.53
93.95
4.39
15.02
370470.1
100.14
0.25
1.08
438.85
38.44

Elev
420.4

Expan.

Channel
0.033
1000.00
1404.41
1404.41
7292.61
90.00
5.19
15.60
376151.3
96.81
0.34
1.77
422.70
37.38

Expan.
- |

Right OB

500.00

173.47
41.66

Right OB
0.050
1000.00
470,18
470.18
991.10
71.83
2.11
6.55
51120.7
73.01
0.15
0.32
170.77
41.25



CROSS SECTION OUTFUT

Profile #100-yr

W.S8. Elev (ft) 440.07 Element Left OB Channel
Vel Head (ft) 0.35 Wt. n-Val. 0.033
E.G. Elev (ft) 440.42 Reach Len. (ft) 1000.00 1000.00
Crit W.8, (ft) Flow Area (3q ft) 1746.69
E.G. Slope (ft/ft) 0.000417 Area (aq ft) 1746.69
Q Total (cfsa) 8265.00 Flow (cfs) 8265.00
Top Width (ft) 140.64 Top Width (ft) 140.64
Val Total (ft/s]) 4.74 Avg. Vel. (ft/s} 4.74
Max Chl Dpth {ft) 20.47 Hydr. Depth (ft} 12,42
Conv. Total (cfs) 405659.5 Conv. {(cfs) 405659.5
Length Wrd. (ft) 1000.00 Wetted Per. (ft} 149.11
Min Ch El1 (ft) 419.60 Shear (lb/sq ft} 0.31
Alpha 1.00 Stream Power {lb/ft s8) 1.45
Fretn Loss (ft) 0.48 Cum Volume {acre-ft) 386.53
C & £ Losa (ft) 0.0} Cum SR (acres) 34.74
CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 161.00
INPUT
Description: STA 161+00
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 443.8 8o 418.8 100 418.0 175 455.3
Manning's n Values num= 3
Sta n Val Sta n val Sta n vVal
0 .05 0 .033 175 .05
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan.
0 175 1300 1300 1300 .1 .3
CROSS SECTION OUTPUT Profile §100~-yr
W.3. Elev (ft) 439.48 Element Left OB Channel
Vel Head (ft) 0.45 Wt. n~val. 0.033
E.G. Elev (ft) 439.93 Reach Len. (ft) 1300.00 1300.00
Crit ®H.8. (ft) Flow Area {8q ft) 1536.76
E.G. Slope (ft/ft) 0.00056%9 Area (aq ft) 1536.76
Q Totel (cfa) 8285.00 Flow (cfa} 8285.00
Top Width (ft) 128.65 Top Width (ft) 128.65
Vel Total (ft/as} 5.3%9 Avg. Yel. (ft/s) 5.39
Max Chl Dpth (ft) 20.68 Hydr. Depth (ft) 11.95
Conv. Total (cfs) 347473.1 Conv. {(cfs) 347473.1
Length Wtd. (ft} 1300.00 Wetted Per. (ft} 136.57
Min Ch El (ft) 410.80 Shear {lb/aq ft) 0.40
Alpha 1.00 Stream Power {lb/ft s} 2.15
Frctn Loss (ft) 0.76 Cum Volume (acre-ft) 348.84
C & E Loas (ft) 0.00 Cum SA (acres) 31.65
CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 148.00
INPUT
Description: STA 148400
Station Elevation Data nume= 4
Sta Elev Sta Elev Sta Elev Sta Elev
] 457.3 124 418.1 149 420.1 224 457.3
Manning's n Values nume 3
Sta n Val Sta n Val Sta n Val
0 .05 0 .033 224 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 224 900 900 900 .1 .3

Right OB

1000.00

165.37

40.42

Right OB

1300.00

165.37
40.42



CROSS SECTION OUTPUT

W.S3, Elev (ft)

Vel Head (ft})

E.G. Elev (ft)
crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width [(ft)

Vel Total (ft/=s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. {(ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss {ft)

CROSS SECTION
REACH: Lower Galum

INPUT
Description: STA 139+00
Station Elevation Data

Sta Elev Sta
0 452.6 90
Manning’s n Values
Sta n VYal Sta
0 .05 0
Bank Sta: Left Right
0 150

CROSS SECTION OUTPUT

W.8. Elev (ft)
Vel Head [ft)
E.G. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total {(ft/s)
Max Chl Dpth (ft)
Conv, Total (cfs)
Length Wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)
C & E Losa {ft)

Profile 1100-yr

438.70
0.47
439.17

0.000595
8285.00
127.68
5.49
20.60
339665.4
900.00
418.10
1.00
0.69
0.03

RS: 139.00

num=
Elev
419.6

num=
n val
.033

Lengths: Left Channel
1500

Element

Wt. n-val.

Reach Len. (ft)
Flow Area [sq ft)
Area (sq ft)
Flow (cfs)

Top Width [ft)
Avg. Vel. [(ft/a}
Hydr. Depth (ft}
Conv. {(cfs)
Wetted Per, (ft}
Shear {(lb/sq ft)

Left OB

900.00

Stream Power (lb/ft a)

Cum Volume {acre-ft)
Cum SA (acres)

RIVER: Restoration

Profile §100-yr

437.68
0.77
438.45

0.001015
8285.00
95.05
7.04
20.08
260086.8
1500.00
417.60
1.00
1.47
0.02

4
Sta Elev Sta
120 417.6 150
3
Sta n val
150 .05
Right

1500 1500
Element
Wt. n-val.
Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydc. Depth (ft)
Conv. {cfs)
Wetted Per. (ft)
Shear {lb/aq ft)

Elev
455.9

Coeff Contr.

-1

Laft OB

1500.00

Stream Power (lb/ft s)

Cum Volume (acre-ft}
Cum 8A (acres)

Channel
0.033
900.00
1510.28
1510.28
82685.00
127.e8
5.48
11.83
339665.4
135.30
0.41
2.27
303.37
27.82

Expan.
.3

Channel
0.033
1500.00
1176.230
1176.30
8285.00
95.05
7.04
12.38
260086.8
100.10
0.69
4.86
275.62
25,52

Right OB

900.00

165.37

40.42

Right OB

1500.00

165.37
40.42

Warning - The energy loss was greater than 1.0 fr (0.3 m). between the current and previous cross

section.

This may indicate the need for additional cross sections.



CROSS BECTION RIVER: Restoration
REACH: Lower Galum RS: 124.00
INFUT
Description: STA 124+00
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 453.8 56 434.98 82 416.8 99 416.8 115
235 469.8
Manning's n Values AU 3
Sta n val Sta n Val Sta n Val
0 .05 0 .033 235 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
[} 235 1700 1700 1700 .1
CROSS SECTION OUTPUT Profile #100-yr
W.S. Elev (ft) 436.24 Element Left OB
Vel Head (ft) 0.72 Wt. n-Val.
E.G. Elev (ft} 436.96 Reach Len. (ft} 1700.00
crit W,s. (fr) Flow Area (sq ft)
E.G. Slope (ft/ft) 0.000952 Area (sq ft)
Q Total {(cfs) 8285.00 Flow (cfs}
Top Width (ft) 102.72 Top Width (ft}
Vel Total (ft/a) 6.81 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 19.44 Hydr. Depth {ft)
Conv. Total (cfs) 268494.8 Conv. (cfs)
Length wWtd. (ft) 1700.00 Hetted Per. (frt)
Min Ch El (ft) 416.80 Shear {lb/sg ft}
Alpha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 1.14 Cum Volume (acre-ft)
C & E Losa (ft) 0.10 Curm SA {acres)

Elev
419.8

Expan.
.3

Channel
0.033
1700.00
1216.72
1216.12
8285.00
102.72
6.61
11.85
268494.8
112.15
0.64
4,39
234.42
22.11

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and

section. This may indicate the need for additional cross sectlons.

CROSS SECTION RIVER: Restoration

REACH: Lower Galum RS: 107.00

INPUT

Dascription: STA 107+00

Station Elevation Data numa 4

Sta Elev Sta Elev Sta Elev Sta Elev
0 448.4 103 415.9 129 415.9 240 452.9
Manning's n Values num= 3
Sta n val Sta n Val Sta n val
0 .05 0 .033 240 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 240 - BOO 80O 800 .1 .3

CROSS SECTION OUTPUT Profile #100-yr
W.S. Elev (ft) 435.34 Element Left OB Channel
Vel Head (ft) 0.38 Wt. n-val. 0.033
E.G. Elev (ft} 435.72 Reach Len. (ft) 800.00 800.00
Crit W.5. (ft) Flow Area (sq ft) 1671.60
E.G. Slope (ft/ft) 0.000496 Area (aq ft) 1671.60
Q Total (cfa) 8285.00 Flow (cis) 8285.00
Top Width (ft) 145.95 Top Width (ft) 145.95
Vel Total (ft/s) 4.96 Avg. Vel. (ft/s) 4.96
Max Chl Dpth (ft) 19.44 Hydr. Depth (ft) 11.45
Conv. Total (cfs) 372064.7 Conv. (cfs) 372064.7
Length Wtd. (ft) 800.00 Wetted Per. (ft) 152.10
Min Ch El1 (ft) 415.90 Shear {lb/aq ft) 0.34
Alpha 1.00 Stream Power (lb/ft 3) 1.69
Fretn Loss {ft) 0.44 Cum Volume (acre-ft) 178.06
C & E Loss {ft) 0.01 Cum SA (acres) 17.26

Right OB

1700.00

165.37
40.42

previous cross

Right OB

800,00

165.37
40.42



CROSS SECTION RIVER: Restoration

REACH: Lower Galum RS: 99.00
INPUT
Description: STA 99400
Station Elevation Data Uk 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 443.9 17 415.6 107 415.6 175 446.1
Manning's n Values nume 3
Sta n Val Sta n Val Sta n Val
0 .05 0 .033 175 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr, Expan.
0 175 800 800 800 .1 .3
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev (ft) 434.79 Element Left CB Channel Right 0B
Vel Head (ft] 0.48 Wt. n=val. 0.033
E.G. Elev (ft) 435.28 Reach Len. (ft) 800.00 800.00 800.00
Crit W.S8. (ft) Flow Area (sq ft) 1487.70
E.G. Slope (ft/ft) 0.000609 Area {sq ft) 1487.78
Q Total (cfa] 8285.00 Flow {(cfa) 8285.00
Top Width (£t} 125.02 Top Width {(ft) 125.02
Vel Total (ft/s) 5.57 Avg. Vel. (ft/a) 5.57
Max Chl Dpth (ft) 19.19  Hydr. Depth (ft) 11.90
Conv. Total (cfs) 335844.7 Conv. (cfs) 335044.7
Length Wtd. ([ft) B0D0.00 Wetted Per. (ft) 132,54
Min Ch E1 (ft) 415.60 Shear {lb/sq ft) 0.43
Alpha 1.00 Stream Power (lb/ft s) 2.37
Fretn Losa (ft) 0.71 Cum Volume {acre-ft) 149.04 165.37
C & E Loss (ft) 0.05 Cum SA {acres) 14.77 40.42

Warning - The velocity head has changed by more than 0.5 ft {0.15 m).
for additional cross sections.

Warning - The conveyance ratio {upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sectlons.

This may indicate the need

CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 91.00
INPUT
Description: STA 91400
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 439.4 50 417.7 65 415.2 8s 417.7 110 439.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
+] .05 0 .033 110 .05
Bank Sta: Left Right lengtha: Left Channel Right Coeff Contr. Expan.
0 110 900 200 900 .1 .3




CROSS SECTION OUTPUT

W.5. Elev (ft)
Vel Head (ft)
E.G. Elev {(ft)
Crit W.8. (ft)
E.G. Slope (ft/ft}
Q Total (cfs)

Top Width (ft)
Yel Total (ft/s)
Max Chl Dpth {ft})
Conv. Total (cfa)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

frectn Loss (ft)

C & E Loss (ft)

Profile #100-yr

433.51
1.01
434.51

0.001412
8285.00
89.72
8.05
18.31
220515.3
900.00
415.20
1.00
0.98
0.1¢

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft}
Area (sq ft)

Flow (cfe)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfe)

Wetted Per. (Ift)
Shear (lb/sq ft)
Stream Power {lb/ft o)
Cum Volume {acre-ft)
Cum SA {acres)

Laft OB

900.00

Channel
0.033
900.00
1029.60
1029.60
82685.00
89.72
8.05
11.48
220515.3
99.25
0.91
T.36
125.93
12.00

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and

section.

CROSS SECTION

This may indicate the need for additlonal cross sections.

RIVER: Rastoration

REACH: Lower Galum RS: 82.00
INPUT
Description: STA 82400
Station Elevation Data nume 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 440.7 60 416.2 80 414.7 100 416.2 145
Manning's n Values nume= 3
Sta n Val Sta n Val Sta n Val
[} .05 0 .033 145 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
0 145 1000 1000 1000 .1
CROSS SECTION OUTPUT Profile #100-yr
®.3. Elev (ft) 432,717 Element Left OB
Vel Head (ft) 0.66 Wt. n-Val.
E.G. Elev (ft) 433,42 Reach Len. {ft) 1000.00
Crit #.8. (ft) Flow Area (agq ft)
E.G. Slope (ft/ft) 0.000873 Area (8q ft)
Q Total (cfs) 8285.00 Flow (cfs)
Top Width (ft) 110.16 Top Width (ft)
Vel Total (ft/s) 6.50 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 18,07 Hydr. Depth (ft)
Conv. Total (cfs) 280444.6 Conv. [cfs)
Length Wtd. (ft) 1000.00 Wetted Per. (ft)
Min Ch El1 (ft) 414.70 Shear {lb/sg ft)
Alpha 1.00 Stream Power (lb/ft s)
Fretn Loss (ft) 0.89 Cum Volume (acre-ft)
C & E Loss (ft) 0.02 Cum SA {acrea)
CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 72.00
INPUT
Description: STA 72+00
Station Elevation Data nums 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 439.2 60 416.7 75 414.2 95 416.7 155
Manning*'s n Values num= 3
Sta n Val Sta n val Sta n Val
0 .05 0 .033 155 .05
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr.
0 155 675 675 675 .1

Elev
441 .4

Expan.

Channel
0.033
1000,00
1273.94
1273.94
8285.00
110.16
6.50
11.56
200444.6
117.85
0.59
3.83
102.13
10.74

Elev
431.7

Expan.

Right OB

900.00

165.37
40.42

previous cross

Right OB

1000.00

165.37
40.42



CROSS SECTION OUTPUT

W.8. Elev (ft)
Vel Head (ft)
E.G. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. {ft)
Min Ch E1 (ft)
Alpha

Fretn Loas (ft)

C & E Loss (ft)

Warning - The cross-section end points had to be extended vertically for the computed water surface.

CROSS SECTION

Profile #100~-yr

431.93
0.59
432.51

0.000914
8285.00
135.60
6.14
17.73
274086.7
675.00
414.20
1.00
0.78
0.03

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (mq ft)
Area (sq ft)

Flow [cfa)

Top Width (ft)

Avg, Vel. (ft/s)
Hydr. Depth [ft)
Conv. (cfs}

Wetted Per. (ft)
Shear (lb/aq ft)
Stream Power (1b/ft a)
Cum vVolume (acre-ft)
Cum SA (acres)

RIVER: Restoration

REACH: Lower Galum RS: 65.25
INPUT
Deacription: STA 65+25
Station Elevation Data nume 5
Sta Elev Sta Elev Sta Elev Sta
0 441.8 [1:] 417.1 85 414.1 105 4
Manning's n Values nup= 3
Bta n Val Sta n Val Sta n Val
0 .05 0 .033 158 .05
Bank Sta: Left Right Lengths: Left Channel Right
0 158 315 375 375
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev (ft} 430.80 Element
Vel Head (ft) 0.90 Wt. n-val.
E.G. Elev (ft) 431.70 Reach Len. {(ft)
Crit W.S8. (ft) Flow Area (sq ft)
E.G. Slope (ft/ft) 0.001494 Area (sq ft)
Q Total (cfs) 8285.00 Flow (cfs)
Top Width (ft] 113.77 Top Width (ft}
Yol Total (ft/a) 7.61 Avg. Vel. (ft/s)
Max Chl Dpth {ft) 16.70 Hydr. Depth (ft)
Conv. Total (cfe) 214363.5 Conv. (cfs)
Length Wtd. (ft) 375.00 Wetted Per. (ft)
Min Ch El1 {ft} 414.10 Shear (lb/aq ft}
Alpha 1.00 Stream Power {lb/ft s)
Fretn Loss (ft) 0.65 Cum Volume (acre-ft}
C & E Losa (ft) 0.03 Cum SA (acres)
CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 61.50
INPUT
Deacription: STA 61+50
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta
0 443.2 n 417.3 100 414 110 q
Manning's n Values numes 3
Sta n Val Sta n Val Sta n Val
0 .05 o .033 159 .05
Bank Sta: Left Right Lengths: Left Channel Right
0 159 300 300 300

Left OB

675.00

Elev Sta
17.1 158
Coeff Contr.
.1
Left OB
375.00
Elev Sta
17.3 159

Coeff Contr.
.1

Channel
0.033
675.00
1349.21
1349.21
8285.00
135.60
6.14
9.95
274086.7
140.80
0.55
3.36
72.02
7.92

Elev
435.17

Expan.

Channel
0.033
375.00
1088.49
1088.49
8285.00
113.77
7.61
9.57
214363.5
119.00
0.85
6.49
53.13
5.98

Elev
437.7

Expan.
.3

Right 0B

675.00

165.37
40.42

Right OB

375.00

165.37
40.42



CROSS SECTION OUTPUT

#W.S5. Elev (ft)

Vel Head (ft)

E.G. Elev (ft)
Crit W.S5. (ft)
E.G. Slope {ft/ft)
Q Total (cfas)

Top Width (ft)

Vel Total (ft/s}
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd, (ft)
Min Ch El1 (ft)
Alpha

Fretn Loss (ft)
C & E Logs (ft)

CROSS SECTION R
REACH: Lower Galum

INPUT
Description: STA 58+50
Station Elevation Data

Sta Elev Bta
0  444.3 75
Manning's n Values
Sta n Val Sta
0 .05 0
Bank Sta: Left Right
0 160

CROSS SECTION OUTFUT

W.S8. Elev (ft)
Vel Head (ft}
E.G. Elev {ft)
Crit W.S. (ft)
E.G. Slopa (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/a)
Max Chl Dpth {ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 {ft)
Alpha

Fretn Loss (ft)
C & E Losa (ft)

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crosa
This may lndicate the need for additional c¢ross sections.

section.

Profila §100-yr

429.08 Element
1.15 Wt. n-Val.
431.03 Reach Len. (ft}
Flow Area (sq [t}
0.002011 Area (8q ft)
8285.00 Flow {cfs)
103.69 Top Width (ft)
8.61 Avg. Vel. (ft/sa)
15.88 Hydr. Depth (ft)
184734.3 Conv. (cfa)
300.00 Wetted Per. (ft)
414.00 Shear {lb/sq ft)
1.00 Stream Power (lb/ft s)
0.73 Cum Volume (acre-ft)
0.04 Cum SA (acres)
IVER: Reatoration
; 508.50
nuro= S
Elev Sta Elev 8ta Elev
417.5 95 413.9 115 417.5
num= 3
n Val Sta n Yal
.033 160 .05
Lengtha: Left Channel Right Coef
650 650 650
Profile #100-yr
428.68 Element
1.58 Wt. n-Vel.
430.26 Reach Len. (ft)
Flow Area (sq ft)
0.003001 Area (sq ft}
8285.00 Flow (cfs)
94,03 Top Width (ft}
10.09 Avg. Vel. (ft/fs}
14.78 Hydr. Depth (ft)
151243.5% ‘Conv. {cfs)
650,00 Wetted Per. {(ft)
413.90 Shear (lb/sq ft}
1.00 Stream Power (lb/ft s)
2.07 Cum Volume {acre-ft}
0.07 Cum BA {acres)

Left OB Channel
0.033
300.00
961.70
961.70
8285.00
103.69%
8.61
9.27
1B4734.3
109.14
1.11
9.53
44.31
5.05

300.00

Elev
439.6

Sta
160

f Contr.

EXpan.
.1 .3

Channel
0.033
650.00
0820.99
820.99
8285.00
94.03
10.09
8.73
151243.5
99.21
1.55
15.64
38.17
4.37

Left OB

650.00

Right OB

300.00

165.37

40.42

Right OB

650.00

165.37
40.42



CROSS SECTION RIVER: Resto

REACH: Lower Galum

INPUT

RS: 52.00

cation

Desacription: STA 52400 (South Fleld F.Cut)

Station Elevation Data num= 32
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 441 1 433.25 64 416 82 413.2 108 415.5
137 430.2 140 435 147 440 157 441 162 440
177 435 197 430 212 425 672 425 697 430
732 435 157 445 777 445 932 445 997 440
1147 440 1277 445 1447 440 1477 435 1522 430
1587 425 1667 420 2262 420 22617 425 2287 430
2307 435 2337 440 2367 445
Manning's n Yalues num= 4
Sta n Val Sta n VYal Sta n Val Sta n Val
0 .05 1 .037 137 .05 157 20
Bank Sta: Left Right Lengthse: Left Channel Right Coeff Contr. Expan.
1 13 600 720 780 .1 .3
CROSS SECTION OUTPUT Profile #100-yr
W.S. Elev (ft) 426.78 Element Left OB Channel Right OB
Vel Head (ft) 1.34 Wt. n-Val. 0.037 20.000
E.G. Elev (ft) 428.12 Reach Len. (ft) 600.00 720.00 780.00
Crit W.5. (ft) Flow Area (sq ft) 879.62 5250.59
E.G. Slope (ft/ft) 0.003383 Area (asq ft) 879.62 5250.59
Q Total (cfs) 8285.00 Flow (cfs) 8213.22 71.78
Top Width (ft) 1289.98 Top Width (ft) 105.60 1184,38
Vel Total (ft/s) 1.35 Avg. Vel. (ft/s) 9.34 0.01
Max Chl Dpth (ft) 13.58 Hydr. Depth (ft) 8.33 4.43
Conv. Total {(cfa) L42447.6 Conv. (cfsa) 141213.4 1234.2
Length Wtd. (ft) 720.38 Wetted Per. (ft) 110.06 1187.36
Min Ch El (ft) 413.20 Shear (lb/aq ft) 1.69 0.93
Alpha 47.32 Stream Power (lb/ft s) 15.76 0.01
Frctn Loss (It) 1.31 Cum Volume (acre-ft) 25.48 126.20
C & E Loss (ft) 0.17 Cum SA {acres) 2.88 31.58

Warning - Divided flow computed for this crosa-section.

Warning - The veloclity head has changed by more than 0.5 ft {0.15 m}. This may indicate the need
for additional crosa sections.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4, This may indicate the need for addltional ¢rosa sections.
Warning - The energy loss was greater thanp 1.0 ft {0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning

CROSS SECTION RIVER: Restoration
REACH: Lower Galum R3: 44.80
INPUT
Deacription: STA 44+80
Station Elevation Data nNume= 35
Sta Elev Sta Elev Sta Elav Sta Elev Sta Elev
4] 500 15 500 181.7 450 191.7 450 303.3 412.8
353.3 412.8 443.9 443 454 443 494 445 594 445
614 440 624 435 654 430 684 425 944 423
1204 425 1234 430 1264 435 1284 440 1314 445
1469 445 1534 440 16084 440 1814 445 1904 440
2014 435 2059 430 2124 425 2204 420 2799 420
2804 425 2024 430 2844 435 26874 440 2904 445
Manning's n Values nume- 4
Sta n vVal Sta n Val Sta n Val Sta n Val
0 .035 191.7 .03 443.9 .1 454 20
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
191.7 443.9 80 140 180 .1 .3



CROSS SECTION OUTPUT

Profile #100-yr

W.S. Elev (ft) 425.886 Element Left OB
Vel Head (ft) 0.78 Wt. n-Val.
E.G. Elev (ft) 426.64 Reach Len. (ft) 80.00
Ccrit W.8. {ft) Flow Area {sq ft}
£.G. Slope (ft/ft) 0.001136 Area (sq ft)
Q Total (cfs) 8306.00 Flow {cfa)
Top Width (ft) 1353.19 Top Width (ft)
Vel Total {ft/a) 1.41 Avg. Vel. {ft/s)
Max Chl Dpth (ft) 13.06 Hydr. Depth (ft)
Conv. Total (cfs) 246464.0 Conv. l(cfs)
Length Wtd. (ft) 140.16 Waetted Per. (ft)
Min Ch E1 (ft) 412.6¢ Shear (lb/sq ft)
Alpha 25.46 Stream Power {lb/ft s)
Fretn Loss {ft) 0.16 Cum Volume (acre-ft}
C & E Loaa {ft) 0.00 Cum SA {acres)
Warning - Divided flow computed for this cross-section.
CROSS SECTION RIVER: Rastoration
REACH: Lower Galum RS: 43.40
INPUT
Description: STA 43+40
Station Elevation Data num= 36
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 460 15 460 98.3 435 108.3 435 175.5
225.5 412.6 age 440 e 440 326 441.4 353
423 445 443 440 458 435 483 430 513
778 423 1033 425 1073 430 1103 435 1133
1163 445 1318 445 1383 440 1533 440 1663
1833 440 1863 435 1908 430 1973 425 2053
2646 420 2653 425 2673 430 2693 435 2723
2753 445
Manning'e n Values nume 4
Sta n Val Sta n val Sta n Val Sta n val
0 .035 108.3 .03 308 .11 328 20
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr.
108.3 308 72 72 12 .1
CROSS SECTION CUTPUT Profile #100-yr
W.8. Elev (ft} 425.71 Element Left OB
Vel Head {(ft] 0.77 Wt. n-Val.
E.G. Elev (ft) 426.448 Reach Len. (ft) 72.00
Crit W.8. (ft) Flow Area (sq ft)
E.G. Slope {ft/ft) 0.001118 Area (aq ft}
Q Total {cfs) 8306.00 Flow (cfs)
Top Width (£t} 1350.63 Top Width (ft)
Vel Total (ft/s) 1.45 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 13.11 Hydr. Depth (ft)
Conv. Total {(cfs) 248376.23 Conv. (cfes)
Length wtd. {ft) 72.00 Wetted Per. (ft)
Min Ch E1 (ft) 412.60 Shear (lb/sq ft)
Alpha 23.68 Stream Power (1lb/ft a)
Fretn Loss (ft) 0.08 Cum Volume (acre-ft)
C & E Loas (ft) 0.00 Cum SA (acres)

Warning - Divided flow computed for

this cross-gection.

Channel
0.030
140.00
1164.29
1164.29
8272, 40
128.34
7.11
9.07
245467.1
132.50
0.62
4.42
8.59
0.94

Elev
412.6
445
425
440
445
420
440

Expan.
.3

Channel
0.030
72.00

1171.43

1171.43

8274.47

128.77
7.08
9.10

247433.3

133.02
0.61
4.34
4.684
0.53

Right OB
20.000
180.00

4746.39
4746.39
33.60
1224.85
0.01
3.89
997.0
1227.37
0.27
0.00
36.69
10.01

Right OB
20.000
72.00
4561.41
4561.41
31.53
1221.86
0.01
3.73
943.0
1224.32
0.26
0.00
17.46
4.96



CROSS SECTION

RIVER: Reatoration

REACH: Lower Galum RS: 42.68
INPUT
Description: STA 42468
Station Elevation Data nums 36
Sta Elev Sta Elev Sta Elev Sta Elev Sta
1] 460 15 460 98.3 435 108.3 435 175.5
225.5 412.5 308 440 31e 440 328 441.4 353
423 445 443 440 458 435 483 430 513
770 423 1033 425 1073 430 1103 435 1133
1163 445 1318 445 1383 440 1533 440 1663
1833 440 1863 435 1908 430 1973 425 2053
2648 420 2653 425 2673 430 2693 435 2723
2753 445
Manning's n Values nume 4
Sta n Val Sta n val Sta n Val Sta n Val
0 .035 108.3 .03 308 .1 328 20
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr.
108.3 308 16 16 16 .1
CROSS SECTION OUTPUT Profile 1100-yr
W.8. Elev (ft) 425.62 Element Left OB
Vel Head (ft) 0.77 Wt. n-Val.
E.G. Elav (ft) 426.40 Reach Len. (ft) 16.00
Crit W.8. (ft}) Flow Area (aq ft)
E.G. Slope (ft/ft) 0.001116 Area (sq ft)
Q Total (cfs) B8306.00 Flow (cis)
Top Width (ft)} 1347.90 Top Width {(ft}
Vel Total (ft/s) 1.47 Avg. Vel. (ft/s)
Max Chl Dpth {ft) 13.12 Hydr. Depth (ft}
Conv. Total {(cfs) 248679.3 Conv. {cfas)
Length Wtd. (£t} 16.00 Wetted Per. (ft}
Min Ch E1 (ft) 412.50 Shear (lb/eq ft)
Alpha 22.86 Stream Power (lb/ft s)
Frctn Loas (ft) 0.02 Cum Volume (acre-ft)
C & E Loss (ft) 0.00 Cum SA {acres)
Warning - Divided flow computed for this cross-section.
CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 42.50
IRPUT
Description: STA 42450
Station Elevation Data nuny= 36
Sta Elev Sta Elav Sta Elev Sta Elev 8ta
0 460 15 460 98.3 435 108.3 435 175.5
225.5 412.5 308 440 318 440 328 441.4 353
423 445 443 440 458 435 463 430 513
778 423 1033 425 1073 430 1103 435 1133
1163 445 1318 445 1383 440 1533 440 1663
1833 440 1863 435 1908 430 1973 425 2053
2640 420 2653 425 2673 430 2693 435 2723
27153 445
Manning*'s n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
0 .035 108.3 .03 308 .1 320 20
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
108.3 308 92 92 a2 .1

Elev
412.5
445
425
440
445
420
440

Expan.
-3

Channel
0.030
16.00

1171.72

1171.72

8275.45

128.57
7.06
9.11

247764.7

132.84
0.61
4.34
2.90
0.32

Elev
412.5
445
425
440
445
420
440

Expan.
-3

Right OB
20.000
16.00
4461.88
4461.88
30.55
1219.33
0.01
3.66
914.6
1221.77
0.25
0.00
10.01
2.94



CROSS SECTION OUTPUT

Fretn Loss (ft)
C & E LoBs (ft)

Profile #100-yr

Left OB

92.00

Sta
237
450
1140
1500
1850
2560

f Contr.
.1

Channel
0.030
92.00

1169.11

1169.11

8275.59

128.45
7.08
9.10

247005.2

132.71
0.62
4.37
2.47
0.27

Elev
412.4
425
445
440
430
430

Expan.
.3

W.S. Elev (ft) 425.60 Element
Vel Head {ft) 0.78 Wt. n-Val.
E.G. Elev (ft) 426.38 Reach Len. (ft)
crit W.S. (fr) Flow Area (aq ft}
E.G. Slope (ft/ft) 0.001122 Area (sq ft)
Q Total (cfs) 8306.00 Flow [cfs)
Top Width {ft) 1347.15 Top Width (ft)
Vel Total (ft/s} 1.48 Avg. Vel. (ft/s])
Max Chl Dpth (ft) 13.10 Hydr. Depth {ft)
Conv. Total (cfs) 247912.8 Conv. (cfs)
Length Wtd. (ft) 92.00 Wetted Per. (ft)
Min Ch El (ft) 412.50 Shear (lb/sq ft)
Alpha 22.74 Stream Power (1b/ft s)
Frctn Loas (ft) 0.10 Cum Volume (acre-ft)
C §&§ E Loaa (ft) 0.00 Cum SA (acres)
Warning - Divided flow computed for this cross-section.
CROSS SECTION RIVER: Restoration
REACH: Lower Galum RS: 41.6
INPUT
Deacription: STA 41+60 (Beginning Station)
Station Elevation Data nure 33
Sta Elev Sta Elev Sta Elev 5ta Elev
0 478.5 15 478.5 151.7 437.5 161.7 437.5
287 412.4 354.8 435 364.8 435 410 430
950 425 1030 430 10585 435 1090 440
1180 448 1275 445 1320 440 1410 436.75
1570 445 1650 445 1770 440 1805 435
1940 425 2000 420 2550 420 2560 425
2600 435 2620 440 2650 445
Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Yal
0 .3% 161.7 .03 354.8 .1 450 20
Bank Sta: Left Right Lengths: Left Channel Right Coef
161.7 354.8 0 1] 0
CROSS SECTION OUTPUT Profile #100-yr
W.8. Elev [ft) 425.50 Element
Vel Head [ft) 0.78 Wt, n-Val.
E.G. Elev (ft) 426.28 Reach Len. (ft)
Crit W.8. (ft) 420.42 Flow Area (8q ft])
E.G. Slope (ft/ft) 0.001123 Area (sq ft)
Q Total (cfa) 8306.00 Flow {(cfs)
Top Width (ft) 1271.60 Top Width (ft)
Vel Total (ft/s) 1.78  Avg. Vel. (ft/s)
Max Chl Dpth (ft) 13.10 Hydr. Depth (ft)
Conv. Total (cfa) 247828.0 Conv. {cfs)
Length Wtd. (ft) Wetted Per. (ft)
Min Ch El (ft} 412.40 Shear (lb/sq ft)
Alpha 15.73 Stream Power {lb/ft s}

Cum Volume (acre-ft)

-Cum SA (acres}

Warning - Divided flow computed for this cross-section.

Left OB

Channel
0.030

1169.83
1169.83
0280.86
128.60
7.08
92.10
247078.0
132.05
0.62
4.3

Right OB
20.000
52.00
4437.14
4437.14
30.41
1218.70
0.01
3.64
907.6
1221.13
0.25
0.00
8.37
2.49

Right 0B
19.844

3490.735
3490.75
25.14
1143.00
0.01

3.05 .

750.0
1144.51
0.21
0.00



SUMMARY OF MANNING'S N VALUES

River:Restoration

Reach

Bonnle
Bonnle
Bonnie
Bonnie
Bonnle
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bennie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnia
Bonnie

Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower

Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum

River Sta.

226.35
219.30
205.10
199.50
198.63
1968.61
198.45
198.29
190.27

HNNNMNMNNDNNL PO DO
= o UV

246.00
231.65
212.00
211.30
211.09
211.00
210,91
210.5%0
210.00
206.00
193.00
186,00

n2

.05
.14
.065
.05
.04
.04

.04

.04
.125
.125
125
125
125

.065

25
-125
.125
.125
.125
.125
.125

04
.125
.125
.125

.04

.04

.07
.125
.125
.125

.125
.125

.07
.04
.04
. 065

.05
.05
. 065

25

.033
033

nd

.05
.065
.05

.128
.125
125
.125
125
.125
.125
.125
.125
-125
-125
.125
.125

.14

. 065

.125

.125

.07
-125
.125

.125
.125
.12%
.125

.14

.14

nS

-03
.03
.03
.03
.03
.03
.03
.03
.03

.03
.03

25

.125

.04
.04
.03

25

25

nG

125

.125
.125

n?

.03



Lower
Lower
Lower
Lower

Lower
Lowar
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lowar
Lower
Lower
Lowar
Lower

Galum
Galum
Galun
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum

181.00
171.00
161.00
148.00
139.00
124.00
107.00
99.00
91.00
82.00
72.00
65.25
61.50
58.50
52.00
44.600
13.40
42.68
42.50
41.6

25
N
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05

.035
035
.035
.035

.35

20

20
20

20



SUMMARY OF REACH LENGTHS

River:

Restoration

Reach

Bonnie
Bonnle
Bonnie
Bonnie
Bonnle
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnie
Bonnlie
Bonnie
Bonnie
Bonnie
Bonnle

Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galun
Galum
Galum
Galum
Galum

Galum

Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower

Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum
Galum

FRNNNNNRNLSOS NSO W
P

River Sta.

226.35
219.30
205.10
199.50
198.63
198.61
198.45

LR P RN

246.00
231.65
212.00
211.10
211.09
211.00
210.91
210.90
210.00
206.00
193.00
186.00

Left

715
1020
905

32
Bridge
2
830
1390
805
930
69s
190
1000
85%
625
1265
980
1010
1800

595

Bridge

1532
510

1030
1500
90

Bridge

90
400
1300
700
500

Channel

7105
1420
560
87

2

32

2
900
1400
1200
1040
1720
1660
1240
1080
1800
1600
1100
1860
1660
0
650
350

140
680
820
2060
800
1600
8e0
1720
1980
860
660
1480
1000
1280
2600

22

1700
1800

1400
1830
90

18

400
1300
100
500

Right

675
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SUMMARY OF CONTRACTION BRND EXPANSION COEFFICIENTS
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APPENDIX B

HEC-RAS Summary Tables



HEC-RAS Pian: Final River: Restoration Reach. Galum

Reach | RiverSta | Proflo TMTmeCll  QTotdl  |W.S. Elev[MaxChDpthl Vel Chnl Valume
(hrs) (cfe) {m m {fvs) (acre-f)

Galum |1 100w 0.35 a318.00] 44299 21.89 064] 568.28
Galum |2 100-yr 0.65 8318.00] 442900 20.69 121] 838.35
Gelum |21 100y 0.84 @31800] 44300 20.50 3.88| 1083.38
Gelum [2.3 100yt 0.84 631800 443.00 20.50 415 1083.48
Galum (2.4 Bridge

Gelum |2.5 100y 0.84 6318.00)  443.08 20.58 412] 1287.51
Galum |26 100y 0.84 6318.00] 44207 20.57 3.05] 128781
Galum |4 100-yr 1.08 8352.00] 44348 17.48 204] 154097
Galum |5 100y 1.28 6353.00] 44357 15,57 1.45] 181220
Gaum |B 100y 151 8353.00] 44360 14.60 0.98] 2005.45
Galum |7 1001 1.60 6353.00] 44362 8.62 358] 230231
Galum |B 10047 172 8700.00] 44392 8.62 1287| 235200
Galum | 1007 1.74 e7ranco] 44853 13.53 7.60] 2380.72
Gaum |10 100yt 1.83 8700.00]  450.59 15,59 a.70] 2485.38
Gaum |11 10047 1.84 6700.00]  451.34 16.34 a67] 263525
Galum |12 1007 2.00 8700.00] 451,58 18,58 2.00] 271868
Galum 13 1007 2.15 £700.00 451.80 18.80 2.18 2884.07
Gelum |14 100y 2.2 6700.00] 45103 16.93 448 301662
Galum |15 100y 2.35 6700.00] 45273 16.73 37e] 323157
Galum 110 10047 241 670000] 453.01 7.0 420 33z6.01
Gaum |17 10047 248 s712.00] 45328 16.76 389 330485
Galum  [485:21 100y 246 571200] 453.10 15.24 6688 340261
Galum [485.40 Bridge

Galum  [485.59 10097 247 8266.00]  453.31 15.45 7.108] 3403.38
Galum  [466.07 100y 247 6266.00) 454.21 18.31 404] 340884
Galum  |468.40 100-yr 2.47 628800 45432 16.14 as2| 3417.45
Galum  |468.50 100-yr 2.50 6266.00] 45451 16.31 0.68] 348892
Galum [470.60 100y 258 6266.00] 45454 16.14 1.25] 3552.02
Galum  |473.00 100y 261 6266.00] 454,60 16,00 157 361367
Galum  |476.40 100y 268 626600 45471 15.71 1.48] 369157
Gatum 481.00 100-yr 277 6260.00 454.78 15.58 1.37 572559
Galum  |487.40 100y 2.84 6266.00] 45485 1555 aso| aresss
Galum  [450.80 100+yr 2.87 8266.00] ~ 45551 15,71 ars| sves.az
Galum 497 .40 100-yr 294 4260.040 455.89 15.38 137 386224




HEC-RAS Pian; Final River. Restoration Reach: Lower Galum

Reach River Sta Profile Trvl Tme Chl Q Total W.S. Elav |Max Chi Dpth Vel Chnl Voluma
{hrs) ) m [ (fvs) {acre-R)

Lower Galum  [41.8 100-yr 0.00 £306.00 425.50 12.10 7.08

Lower Galum  |42.50 1007 0.00 B8306.00 42580 13.10 7.08 10.84
{Lower Galum (42,68 100y 0.00 8306.00 425.62 13.12 7.06 1291
[Lower Galum  [43.40 100-y1 0.01 8306.00 425.71 13.11 7.06 22.30
[Lower Galum  [44.80 100-y1 Q.01 8308.00 425,88 13.08 7.1 4528
Lower Galum (52,00 100-y1 0.04 8285.00 428.76 13.58 9.4 151.68
Lower Galum  |58.50 1007 0.08 8285.00 42B.68 1478 1009| 20354
Lower Galum  |61.50 100yt | 0.0 - 8285.00 420,88 15.88 8.61 209.68
lLower Galum l85.25 100vr a.08 8285.00 430,80 18.70 7.681 21851
|Lower Galum  [72.00 100-y1 0.10 8255.00 431,93 17.73 8.14 237.39
[Lower Galum  |82.00 100-y1 0.15 8285.00 43277 18.07 650 267.50
|Lower Galum  |P1.00 100-y1 0.18 8265.00 433,51 18.31 8.05] 20120
Lower Galum  |99.00 100yt 0.22 8285.00 43479 19.19 557 31442
Lowar Galum  [107.00 10047 0.26 8285.00 43534 19.44 488] 34343
Lower Galum  [124.00 100-yr 0.34 8285.00 438.24 19.44 8.81 390.76
Lower Galum  |139.00 100-y7 0.40 8285.00 43788 20,08 7.04] 44009
Lower Galum  [148.00 100-yr 0.44 8285.00 43870 20.60 540] 46875
Lower Galum  [161.00 100-yr 0.50 8285.00 439,48 20,88 530] 5141
Lower Galum  [171.00 100-yr 0.56 8285.00 440.07 20.47 4.74 551.90
Lower Galum  [181.00 100-yv 0.62 B285.00 440,45 20.05 s10]  sers3
Lower Galum  |186.00 100-yr 0.64 8285.00 44077 19.87 43| ez21
Lower Galum  |193.00 1001 0.69 §265.00 440,97 18.87 4.56] eesgs
Lower Galum  |208.00 10047 0.76 §285.00 44138 17.38 518] 73448
Lower Galum  |210.00 1007 0.78 §285.00 441,87 21.52 405| 78085
Lower Galum  [210.90 1001 0.79 8265.00 441,83 21.48 4,91 791.86
Lower Galum  |210.91 10047 0.7 8285.00 44178 21.43| 585 78181
Lower Galum 211.00 Bridge,

Lower Galur  |211.09 10091 0.70 §265.00 44179 21.44 585 78270
Lower Galum  [211.10 10097 0.70 10848.00 441,73 21.38) 8.48] 7275
Lower Gaum __ [212.00 10047 0.80 10848.00 442.35 2205] 333]  apas3
Lower Galum  |231.85 1009 0.95 10728.00 442,76 22.76] 341 113328
Lower Galum  |248.00 10047 1.00 10728.00 44293 22.03] 2.06] 137863




HEC-RAS Plan: Final River. Restoration Reach; Bonnig

Reach | RiverSta | Profie iMTmeClHl QTotad | W.S. Elev [MaxChiDpth|  vel Chni Volume
{hrs) (cls) (R) 0] (fv's) {acre-t)

Bonnle |1 100y 0.16 5683.00] 44207 2187 088| 21280
Bonnla |2 100 0.45 5683.00] 44298 17.98 111  &25:29
Bonrls |3 100y 0.97 5708.00] 443.01 18.01 0.01 934.18
Bonrie |4 10097 1.13 5708.00] 44301 16.01 202  1150.94
Bannia |5 100y 128 5708.00] 44327 15.27 3gr| 127070
Bonnie |8 10097 139 5700.00] 44383 14.83 3en| 1386.81
Bonnia 7 100y 1.48 5708.00] 44412 1512 2.11] 147184
Bonnie |8 100y 163 5565.00]  444.28 13.28 260] 159025
Bonnie [0 100-yr 1.80 556500 44450 11.50 271] 167873
Bonnie |10 100y 1.89 5565.00] 44505 10.05 8.01] 174878
Bonnie |11 10091 1.56 5333.00| 44568 p.69 0.85] 1827.28
Bonnle |12 100y 2.03 5333.00) 44558 8.8 852] 197545
Bonnle |13 100-y7 2.08 5333.00] 44813 1113 s3]  1982.21
Bonnle  |198.27 100y 211 5333.00] 45069 12.44 1007] 1987.63
Sonnie |198.20 1007 211 5333.00] 450.71 12.48 10.85] 1987.85
Bonnle  |188.45 Bridgo

Bonnle 1198.61 100 211 5333.00 451.09 12.84 10.50 18688.02
Bonnle |108.63 100y 211 5333.00] 45111 1288 10.46]  1980.04
Bonnle |186.50 1007 211 5333.00] 452.08 12.48 a.04] 108827
Bonnie  |205.10 1007 213 5323.00] 454.58 8.58 438 2019.84
Bonnie  [218.30 1007 2.21 5823.00] 458.89 5,39 851 208073
Bonnie  |228.35 100 2.24 5823.00] 459.20 8.70 438 2120.10




APPENDIX C

Cross Sections



Galum Creek Reach
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BS 4 Restoration Model (100 yr.) Final Plan
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum Station 487+40 RS = 487.40 Galum Reach - Water Surface Profile
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Elevation ()

River = Restoration Reach = Galum Station 481+00 RS = 481.00 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum Station 473+00 RS = 473.00 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
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RS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum Station 468+50 RS = 468.50 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum Station 466+40 RS = 466.40 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach=Galum RS =465.40 BR U Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-17 RS =17 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-16 RS = 16 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-15 RS =15 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan

River = Restoration Reach = Galum G-14 RS = 14 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-13 RS = 13 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-12 RS =12 Galum Reach - Water Surface Profile
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BS 4 Restoration Mode! (100 yr.) Final Plan

River = Restoration Reach = Galum G-11 RS =11 Galum Reach - Water Surface Profila
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-10 RS = 10 Galum Reach - Water Surface Profile
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Elevation ()

River = Restoration Reach = Galum G-9 RS s 9 Galum Reach - Water Surface Profile

BS 4 Restoration Mode! (100 yr.} Final Plan
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Station (1)

BS 4 Restoration Model {100 yr.) Final Plan
River = Restoration Reach = Galum G-8 RS =8 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-7 RS =7 Galum Reach - Watar Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-6 RS =6 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-5 RS =5 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum G-4 RS =4 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Galum Restored Jamestown Bridge RS=24 BR U Galum Reach - Water Surface Proflle
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BS 4 Restoration Model {100 yr.) Final Plan
River = Restoration Reach =Galum G-2.3 Restorad Jamestown Bridge RS =2.3 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan

River = Restoration Reach = Galum G-2 RS =2 Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan

River = Restoration Reach= Galum G-1 (Beginning Siation) RS =1 Galum Reach - Water Surface Profile
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Bonnie Creek Reach



BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnie B-1 RS =1 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach =Bonnie B-2 RS =2 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan

River = Restoration Reach = Bonnie B-3 RS =3 Bonnie Reach - Water Surface Profile
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Elavation (M)

BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnie B-4 RS =4 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach =Bonnie B-5 RS =5 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach =Bonnie B-6 RS =6 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnie B-7 RS =7 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnie B8 RS =8 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnie B-9 RS =9 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnie B-10 RS = 10 Bonnie Reach - Water Surface Profile
452 a e 125 ol °l Ie 03 »
K 6] e
5. EG 100y
m-% - W8 100y
\ ey
N\ // ws 2y
o < o
\ d Bank Sta
X
448 =
) s i e e e
\{ ——————————————— e e e e
g el ’
440
438
438
434
o S00 1000 1500 2000
Station (ft)




BS 4 Restoration Model (100 yr.} Final Plan
River _=_Rgstoration Re_ach = Bonnie B-11 RS =11 Bonnie Reach - Water Surface Prqﬁle
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnie B-12 RS = 12 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnia B-13 RS = 13 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach =Bonnie Station 188+29 154 Bridge over Bonnie RS = 198.29 Bonnle Reach - Water Surface Profile
0 o5 Me— 04 05,
l\\ ..»-/‘ Lot
T~ /’ E£G 10047
I~ e WS 10040
R
e EG 291
st - WS 247
455
~ = K3
...... \*- __.__-/
s e U
450 [~
e -
g i
- *\
440
435
o 20 400 600 800 1000
Station (1)




BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reech = Bonnile Bridge over Bonnie at 154 RS = 183.45 BR U Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach=Bonnie Station 199+50 RS = 182.50 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnie Station 205+10 RS = 205.10 Bonnie Reach - Water Surfacae Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Bonnle Station 219+30 RS =219.30 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach =Bonnie Station 226+35 RS = 226.35 Bonnie Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River= Restoration Reach= Lower Galum LG-2 RS =246.00 Lower Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoration Reach = Lower Galum LG-1 (Beginning Station) RS = 231.6€5 Lower Galum Reach - Water Swurface Profie
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BS 4 Restoration Model (100 yr.) Final Plan
River = Restoretion Reach = Lower Galum  Station 212+00 Upstreem from MOPAC Bridge00 RS = 21200 Lower Galum Reach - Weter Surfaca Profia
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BS 4 Restoration Model (100 yr.) Final Plan

River = Restoration Reach = Lower Galum  MOPAG Biidge 852 over GatumDD over Galum RS = 211.00 BR U Lower Galum Reach - Water Surface Profile
4601 T T T % : T $s 7 03 T T — 05 H 2

\ /
: I | N | S N A N S | T
£ W
M..... || B L 1 T ]

- L /

Station (%)

150 200




APPENDIX D

Water Surface Profiles



Elevation ()

BS 4 Restoration Model (100 yr.) Final Plan
Galum Reach - Water Surface Profile
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l BS 4 Restoration Model (100 yr.) Final Plan
Lower Galum Reach - Water Surface Profile
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BS 4 Restoration Model (100 yr.) Final Plan
Bonnie Reach - Water Surface Profile
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APPENDIX E

Maps

Map A — Cross-Section Location Map
Map B - Flood-Prone Area Map
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¥P¢ 540 REV, 03/90

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY ™ ™™ eetmonsaumonunr

Division of Water Poliution Control
Planning Section

“NOV 1 0 2015
REVIEWER: JKS

Effluent Disinfection Exemption Request Form for 35 Ill. Adm. Code 378

Request for: Dwemm YuMEmmﬂm
Section |: General

A.  Name and Address of discharge lacitlty:
- Consolidation Coal Company

Burning Star £#4 Mine

Rural Route, Cutler, Illinois 62238
61
Phona: { )

8. Name and addross of discharge factily owner:

Note: This parson will be notifisd of the results of this requast.
Tha contact person sheuld be authorized under 35 il Adm. Cods
309. 103{e) and must sign this form below.

Contact person: _Grayson G. Heard

Tie: — . _Senfor Vice Pregident

Congolidat v
12755 Olive Boulevard

65_ 41
ame and addross of person compiating form:
Richard Denning

~Consollidation Coal Company
12755 Olive Boulevard

St. Louls, W0~ 7 . (314, 275-2300

63141
I attast that this form has been compietad by me of by cthers under my
direct supervision and that the information contained hereln is to the bost
of my knowlodge, true and complota.

/fe5/§3
Signature Oxw

Section {I: Faelllty Dats
A Location St. Buy. 150 Near Cut.ler. IL
(1) County: —__Parry

(@ (2) USGS Guadrangle Map name: Perc

‘N 679, 950
(b) USGS Coordinates: E_501, 050
NE 4 T68 RSW 3rd

Qu. Section  Section  Towrship Range PM
L] ’ " (] [ 221‘!
38 02' 30 89° 32
8 Famdnlgn“mm:

(1) Attach, as Exhibit 1 1 this application, & process fiow
skatch of e iaciilly. The shkeich must cisarly show &t leeat
the iollowing: the raw. wasts infiusrt fns(s), each waswaier

{c) Latitude

treatment unit proogss; any sysiam bypass or unit process
bypass on the piant grounds; the effiuent inojs) from the tast
unit process to the point of discharge 1 the recolving steam;
it ho affiuent line(s) crosses the piant grounds property ine
befare it reachas the receiving smam, Isbal tha ine(s) as
either an underground conduit or an open channel. Also
indicate sampling point for NPDES compliance and the polnt
at which the sampies for Saction i1.B{4){e) were coliacted.

{2) NPOES permil nimber issusd for this facilty’s dis-
charge:

1oo[5[2[ 714 4

Oate permit issued: _August 19, 1988

Date permit tast modified: __ Fobruaxy 27, 1989

Oato permitexpires: ___ JU1y 1, 1993

Outtall rumbar for which exemption is requasiod
(excess fiow outtalls are noteligibley: _001A

Final Discharge Limitatians containgd in NPDES Permit
tor this outfal:

BOD, or CBOD, (manthly average) 25 mgn
Suspended Sofids (monthly average) 30 mg/
Focal Caliform (dally madmum) ___ 300 41100 i

- Total Residual Chiodneliot,_Applicahle  mgn
(3) ODesign average Sow fortetaclly " MGD
Design maximum Sow for twe taciily - 005775 map

A Oow received &t the taclll the most
rocascparaing yowHOE. Available "  MaD

(4) Tresied effiuent quailty during the past 12 months:
B . 4.0 - 13.2 A
(2} BOD, or CBOO,; :'::—3—6————"'0‘

—2:0 ____ mg
Numberolsamples _2
(®) Suspended Solds: Range 1 =29 mg
Mean mA
Number ofsamples _<_____

{c) Total Resikual Chiorine; .
RS e mgA

Mean o mgA
Nunberolisamples ____ __

@ RangeQ = 511 +-0m

Mot 288 +'%0m
Numberofeampies -

\
This Agwer) s authoruzed 0 require this infermantons oader (oo Rev.we - os (979,
Chaptar 111 1 2 Sectom 1179, Disclosure of this infermatiss w required .= v+ - - Secinn
Fatlure o du ro may prevent thry form frem borng procomed spdcoid fesust = .- oplnation
rusrey dramd. This firm has biws approved by the Forme Masegrawst Conlet




(9) Focal Coliiorm (immediately prior .E.__.ss. Begment Number 1

usntgnﬁ.?..!q!cl! Name of RocoivingwWanee _Unnamed Drainage Ditch
Note: If undlisintoctad effuent data for the past 12 months is not Startng Polt __Qutfall 001A
E?gs&g?ggn;&a
samples iaken one woek apart. FOR EXISTING ES THE Ending Point __ Cutfall 00]
AGENCY MAY NOT BE ABLE TO bamhhi btt—.ab-
TION WITHOUT THIS INFORMATION, Lengh _ L.l . o) creto ono)
7=31=-91 6900  hoom Segment Number 2 )
lmlm.m m.m.m §100m . Galum Cr
100 mi . Namo of Recoiving Water :
”E UNE -_28.___-
Starting Point _Qut£fall 001 Confluence
. Ga r. Confluence

DATE AESULTS

Mean #100mi Lengn __10.3 1. ofR) icircle one)

Number of sampies _4&

. Segmant Number 3
Sectlon ill: Fecal Colltorm Dis-off Caicutations Name of Receiving Water _Galum Cx,
A Inaccordance with the instructions of Appendix B, Part 378 Starting Poby __L. Galum Cr. Confluence
B Provice te leeaton uﬂ.ﬂnﬂ.gﬂw&; Ending Paint ___0008e Cr. Confluence
33_238-53-2&; or food processing purposes: 1.1
See Below Longth . R. oufi)circte one)
Distance downstream of outtall: _______ft or mi. (circle one)
C. Al applicants whose magn undisinfocted facal count (Saction Note: if N, is greater than 2000/100 mi at the and of any segmont,
11.B{4){e)) is greater than 2000100 ml. should compiets sections (1) modeding musi continue ke aditional segments for that retum fre-
through (3). Applicants for year-round exemption should aiso compiete quancy.
soction (6} if the mean undisinfocted facal court is grexter than 200,100
mlosany 0ne-4ampin.oxcoeds-400.100.mi.. (1) 10% Recumrence Frequency (during wintor):
Also pravide the folowing information for each stream ssgment at
the required discharge recustance fraquancies (if mone than Bvee (@) N, #1100 mi (segment 1)
togments are required, provide the required infornation on a continu. N, #1103 mi (sagmant 2)
ation sheet): N, #7100 mi {sagment 3)
. ® N, #/100 mi (ssgment 1)
Discharge established by: N, #1100 mi {sagment
b mgoﬁ.m.auﬂ. N, 3813‘-“
— ISWS Eq. © Q ofs (sagment 1)
S (T -0 . ] Q, cis (sogmem 2)
Q, cfs (sagment 3)
. @ cfs (sogment 1)
Velocity established by: Manning Eq =~ Q, ols (sogment 2)
; Q, ofs (sagment 3)
ISWS Eg. " (" G, ofs (segment 1)
Q, cls (segment 2)
“For stwam gage data, provide the gage staton number end Q, cfs (sogment 3)
location. Provide calcutations as Exivdl 4 io s appliastion. md (segment 1)
**For ISWS equations, provide upetean drairage arsa (in square d (segment 2)
miles) and segment end drainage ares (! square milas). Provide a9 (sogmant 3)
calcuiations a3 Exhidit 4 1o s applicaion, @ s (segment 1)
**Provide caiulations as Exhibit 4 1o this application. . M s Gogment )
****Provide A (in square fest); R, (in feet), P (in fest), & and o for : v s egnentd)
gghggg Provide calculations as Exhidlt Mt hours (segment 1)
to this applicaton. " .."Hfﬂl-w
g?%nﬂ?giﬁaﬁg (sogment
ing the velochy. Provide caiculztions as Exhiti] 4 © this application. M« /hours (segment 1)
k thours (segrent 2)
III B. No known users exist on the raceiving " .-.p t:.ﬂﬂ-gu“_
streams as far. downstream as the J (sagenent
oonmwnmuno of Beaucoup Cr. with the M Huugjw
Big Muddy Rivar.
(2) 30% Racurrence Frequency (during wintr:
® N 100 ed (aegenant 1)

N, 100 d (segment 2)
N, 100 e {wegrment 3)




{d)

(o)

n

U

1Mours (sagment 1)
1/hours (segment 2)
haurs (sogment 3)
#100 mi (segment 1)
£100 mi (sogrment 2)
#7100 mi (segmend J)

Section (V: Recrestionsi Use Assessment

Please Refer to Exhibit 4 .

Nota: This saction noed onfy be compistad for ysar-round
cants. However, year-found axamptions can not be granted without
adequately complating this section. The description provided in this
Saction wil 2ld the Agency in detarmining the ‘protected status” of the
affactod stream reach.

In adopting the disinfection exemption process, the (Encls Poluion
Control Board stated, “Expltty inciuded within the definition [of
protected wators) are afl waters ‘which presently support or have the
physical charscteristics to suppert primasy contact’ or which “low
tuough or adjacent o parks of rosidential greas.™ The Agancy can
grant year-sound gxemptions only whan the affected waten can be
ciassifiod &y “unprotacted®.

Pursuant ¥ the rosults obtained in Soction [11.8(8) of this applice-
tion, 3 recreationa) assassment must He completed for the entre stroam
reach where summer inatream focal coliform concentrations are
predictod to excaed 200/100 mi. This use assessment is o be
conductad as outiingd In Tide 33, Section 378.204, Assessment of
Waters for Protectod Status. Note that waters 0 be ciassifed as
‘unprotectad” must poasess &t lsast ong of the characteristcs listed in
Section 378.203. Privataty owned adjacent land doss not necessarly
prociudo sccess.

Provide a descrigtion of each sagment in subpart (4) below.
Describe such ilerms a3 water depth, steepness of banks, vegetation on
banks, accessibilty of water, obstacies which might render the waier
unsuitable for primary contact activitiss, and wheiher e wanr is
aurently being used for primary contact activities. Also, answer the
questions for each segment (sse Part 378, Sections 378.203 and
378.204). If more space s required {or i more tan three sagments are
utllizad), please use a continuation shest

A, Segment One

{1) Are water deptha in this sagment nommally two fest or léss
{with no prondunced deap pocis) during the summer?
Oves [Jno

(2) Does the water in this segment contain physical obstacies
sufficiant to prociude acooss of prevent primary contact activites?
[CJYes [CJNo 1f Yes, describe in (4) below.

(3) Ase adjacent iand uses for the wanrs in this segment
sulficiant to discourage primary contact activites?
ClYes [No If Yes, desciibe in (4) below.

{4) it any question trom (1) through (3) applies only 10 a portion of
the segmeni, please indicaie below © what portion the Quesion appiies.

ARErEE-~~cccaaappPO00
)

B, Ssgmeni Two

(1) Are water depths In this segment narmally ho oot or less
{with no pronounced desp pools) during the sumnmer?
CYes [Ono

{3) Ooos the waist In this ssgrmant contain physical cbetacias
sufficient to0 preciude access of pravent primary contact activities?
] Yes CINo 11 Yeu, describe in (4) betow.

(3) Are adjacont iand usss for the waiars in this sogment
sufficient t discourage privary contact acsvites?
O Yes [JNo ! Yes, descrits in (4) below.

{4) any quosSon kom (1) Swough (3) applies only to a partion of
the segment, plaase Indicxie below 1o what partion the quostion applies.

C. Segment Three

(1) Are water depths in this sagment normatly two feat or loss
{with no pronounced desp pools) during the summer?

Cves [Ono .

{2) Does the water in this segment contain physical obstacies
sufficlent ©© 80088 Or prevent primary contact activities?
DOves No i Yes, describe in (4) below.

(3) Are adjacent land uses for the walers in this sogment
sufficient o discourage primary contact activiles?

Oves [ONo 1 Yes, descrive in (4) beiow.

{4) 1 ary question from (1) through (3) appiies only to a portion of

the sagment, plsass indicate below 10 what portion the question applies.

Section V: Gther information (Optional)

Any information on optional siream-speciic Investigations (dye vacor,
studies, die off conatant studies, ei.) should be aftached as addibonal

exhibils 1 this appiication.
Compieted applications should be malled 1o Tw loflowing addrons:

Mncls Environmanial Protection Agency
Division of Water Polution Control '
Planning Section

2200 Chuwrchil Road

Post Offios Box 10279

Springfield, Mincis 827940278

Printed on Recycisd Paper
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/100 el (sagrment 1)
400 mi (segment 2)
4100 mi (segment 3)
cfs {(sogmant 1)

i (sagment 2)
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RECIRCULATING SAND FILTER SYSTEM

Peak design flow - 5775 GPD

&= FLYST §9-2020 SUMEABIE PADS
(118 GPM @ 10' TOH)

Operates with Model CB2A Duplex Controller
. _ Alternator that works with level-sensing
FILTER floats. Automatically operates the
5du38’ sequence of two pumps. Has override

switch to allow manual or automatic
sequencing - Alarm relay load

Sand filters cgpacity:
2.8 gal./ft.“/day

2= AYET 89-2030 SUBMIRESLE PUMPS
(118 GPM @ 10' TOH)

SANURL. NOOLL 1000 CILOMRATOR

Collection Point
(50,000 GPD)

() Overland pump
discharge flow

GCHEMATIC OF
Outfall 9 (001A) GEWAGE TREATMENT FACILITY
' SURNING STAR NO. ¢
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BURNING STAR NO. 4 MINE
SEWAGE TREATMENT PLANT
DOWNSTREAM DRAINAGE DESCRIPTION
"~ EXHIBIT 4

The Burning Star #4 Sewage Treatment Plant (STP) discharges to an
unnamed ditch that drains into Pond 001, which is itself a permitted
NPDES discharge point. The pond at normal pool contains approximately
19 acre feet of water and is used as a sedimentation pond and also as a
source of water for haulroad dust control purposes. Due to water usage
for dust control activities at the mine, the pond, during dry summer
months, discharges only in response to major precipitation events. This
is evident by the lack of samples collected during the summer at Pond
001. The NPDES sampling frequency for Pond 001 requires that a minimum
of 9 samples be collected every calendar quarter. This requirement is a
mixture of baseflow and rainfall samples. The table below shows that
the pond discharged during 5 out of a possible 20 months for the June
thru October time period during the past four years. Of the 8 samples
collected 5 resulted from storm runoff. Primary contact activities in
Galum Creek downstream of Pond 001 1s unlikely during such pond :
disc?grges due to high creek stages and water turbidity caused by storm
runoff.

Pond 001 Sampling Occurrences
From June - October for 1989 - 1992

*

Month/Sample Type 1989 1990 1991 1992

B R B R B R B R
June 0 0 2 1 0 0 1 1
July 0 0 0 0 0 0 0 0
August (1 0 0 0 0 0 0 0
September 0 0 0 -1 0 1 0 0
October 0 0 0 0 0 1 0 0

* B = Baseflow R = Rainfall

Galum Creek downstream of Pond 001 travels for approximately 22.5
miles to its confluence with Beaucoup Creek through surface mined lands,
bottomland forests and farmlands. No residential areas border the creek
channel. - Most of the area 1s remote and inaccessible, however evidence
of fishing activities has been observed in shallow pools (less than 3
feet deep? occurring in the Middle Diversion which is shown on Exhibit
3A. Although creek banks are steep in this stream segment it is
paralleled for 3 miles by gravelled public highways which provides
access to fishermen. Downstream of the Middle Diversion stream access
is 1imited to four bridge crossings.
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ILLINOIS DEPARTMENT OF MINES AND MINERALS b?

' /3.9 - 57

Direcior
LAND RECLAMATION DIVISION
300 WEST JEFFERSON STREET - SIATE 300

RECEIVED
JUN 1 51689

MINE POLLUTION
TO Steve Chard, Department of Agriculture
‘ Patrick Malone, Department of Conservation CONTROL' PROGRAM

Ron Barganz, Environmental Protection Agency

Ron Barganz, Environmental Protection Agency

David Boyce, Department of Transportation

Thomas E. Emerson, Ill. Historic Preservation Agency g;z

MEMORANDUM

RE: Surface Mining Interagency Committee U'J 9

Enclosed please find information regarding an operations plan change g ?
approved by the Department for Consolidation Coal Company, Burning Star 7 f

#4 Mine, Permit #74. This revision grante approval to construct a

temporary ditch.

Insignificant operations revisions are approved pursuant to 62 Ill.
Adm. Code 1774.13(b)(2). Insignificant reclamation revisions are
approved pursuant to 62 Ill. Adm. Code 1774.13(b)(2). Incidental
boundary revisions are approved pursuant to 62 Ill. Adm. Code
1774.13(d). Exemptions from the use of a sediment pond are approved
pursuant to 62 Ill. Adm. Code 1816.41(d)(1)/1817.41(d)(1).

s
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ILLINOIS DEPARTMENT OF MINES AND MINERALS

Richard R. Shockiey
Director

LAND RECLAMATION DIVISION
300 WEST JEFFERSON STREET - SUITE 300
P.O. BOX 10197

June 6, 1989

Mr. Marc Tidquist
Consolidation Coal Company
12755 Olive Boulevard

St. Louls, Missouri 63141

Dear Mr. Tidquist:
RE: Insignificant Revisicn #25
Permit #74

The appropriate Department technical staff have reviewed the proposed
mining operations plan change dated May 15, 1989, submitted by
Cansolidation Coal Company for Burning Star #4 Mine., Consolidation Coal
Campany has requested approval to construct a temporary ditch along the
eastern edge of the southern cemetery's buffer zcne, This ditch will be
coanstructed to canvey the drainage fram the scuthern hoacut spell to the
old #1 incline., Since this operation is not currently approved, it will
canstitute a mining operations change. Such Insignificant revisicns are
allowed by 62 Ill. Adm. Code 1774.13(b) (2) (D) if the proposed changes:

1. are described in writing.

2. will not have a significant potential adverse impact on
the achievement of final reclamation plans or upon the
surraunding area.

The Department has detemined the proposed change is in campliance with
62 I11. Adm. Code 1700-1850, is insignificant and will not change the
final reclamation plan for this permit and hereby exempts Consolidation
Coal Campany from submitting a permit revision application in accordance
with 62 Ill. Adm. Code 1774.13(b)(2)(D). The Department grants
permission to construct the ditch as per the submitted plan. Please
submit ten (10) additional coples of your request letter(s) and maps to

this office.
TOPA ORI OF RECORD3 LANAGERTNT
NOV 1 0 2015
. lAC REVIEWER: JKS



All conditions and provisions contained in the original permit approval
also apply to this revision. Approval from this agency does not relieve
Cansolidation Coal Company from cbtaining approval fram other agencies
requiring such. Should you have any questions, please contact M. Dean
Livesay at our Southern District Office.

S .
) .
ol A
al J. t, r
Land Reclamation Division

PJE:MDL:mc

ce: J. Pulton
M.D. Livesay

L o -1 LT g.iqs.g:gn:t.m
Y
oL ASWAIVAER



Consolidation Cos! Company
Mid-Continent Region

12755 Olive Boulevard

St Louis, Miasouri 83141

{314) 275-2300
May 15, 1989

Mr. Paul Ehret, Supervisor

Il]inois]Department of Mines & Minerals

Land Reclamation Division

300 West Jefferson, Suite 300 RECE| D

P. 0. Box 10197 ‘ SPRINGFIELD

Springfield, IL 62791-0197 JUN i3 1985

Mr. Ron Barganz DEPT. OF MiNES

IMlinois 'Environmental Protection Agency LAN Aﬂagwg

Mining Program .

2200 Churchill Road
Springfield, IL 62706

Re: Insignificant Revision to Burning Star #4, Permit #74
(Addition of Temporary Ditch CS)

Dear Sirs:

'In accordance with Rule 1774.13(b){1), we are proposing an insignificant
mining operations plan change to the above referenced permit.

The requested revision involves excavating a temporary ditch along the
eastern boundary of the southern cemetery located in Permit #74. The
ditch will convey the drainage, from the southern boxcut spoil, to the
old #1 incline,

Included with this revision is an updated page from Volume I of Permit
74, Revision 1. Revised page 1V-8 will replace page IV-8. The design
for Ditch CS will be the first entry into Attachment F, Volume II.
Attachment F should follow Attachment E.

Enciosed is the appropriate design information. [If there are any
questions, please contact this office.

Sincerely,

e D

Marc Tidquist
Project Engineer

1 noneson B
é::s D. Livesay R g M
NOV 1 0 2015

Enclosure



yson Consolidation Coal Company
gel:lor Vlg. :r::ir:em Mid-Continent Region
12753 Qllve Boulevard
St Louis, Miasouri 83141 -
(314) 2752305

May 15, 1989

Mr. R. M. Barganz

Manager, Permit Section - Mine Pollution Control Program
Illinois Environmental Protection Agency

2200 Churchill Road

P. O. Box 19276

Springfield, Illinois 62794-9276

SUBJECT: Insignificant Revision to Permit No. 74

Dear Mr. Barganz:

As per the requirements Iin Title 35 of the Iliinois Administrative Code,
Subtitle D, Chapter 1, a signature of a principal executive officer of at least
the level of vice president, Is required by Sectlon 404,105. The above
referenced Application for Permit Is hereby authorized by my signature below.

Sincerely,

Rlort

rayson G. Heard

GGH:bid: FORMS

attachment



ENGINEERING CERTIFICATION

1 hereby certify the engineering design used in preparaiion of this applica-
tion, attachments, and supplements was done by me or under by direct supervision.
I further certify to the best of my knowledge all such design is in accordance

with all applicable local, state and federal laws, rules and regulations.

Whereas the Reclamation Plan calls for an alternative land use, I also cer-

tify the plans conform to applicable accepted standards for adequate land stability,
drainage, vegetative cover, and aesthetic design appropriate for the post-mining use

of the site.

Whereas the operation proposes disposal of spoil or waste materials in areas

other than mine workings or excavations, I also certify such fills are designed 1n
accordance with recognized professional standards and all applicable laws.
EEE]Certification for I11inois Environmental Protection Agency - 35 I11. Admin.
Code 405.104(a) Permit. In my professional judgement, the plans, and specifications
submitted as part of this application describe an operation which will meet all
applicable effluent and water quality standards. I certify that I am familiar with
all of the plans, specifications, reports, and maps submitted as part of this
application and that said plans, etc., are accurate insofar as they represent

existing conditions.

Ervin A. Anderson 062-0038535

Name ITTinols Registration Number (Seal)
Consolidation Coal Compan 314-275-2414
Firm ~Phone Number
12755 Olive Blvd., St. Louis, MO 63141
Addpess
” $-172-8%9

signature Date



Temporary Ditch CS

Temporary Ditch CS will convey drainage along the eastern perimeter
of the Southern Cemetary located in Permit #74. Ditch CS's tributary
drainage area 1s equal to 13.3 Ac.

For 13.3 Acres, CN 80 (Steep), 2 yr/6 hr storm, 2.6"
Q peak = 12.3 cfs()
This ditch was designed for 12.3 cfs. Using Manning's Open Channel
Flow Equation, where Bottom Width = 6 ft

Sideslope = 2H to 1V
Channel Geometry = Trapezoidal

n=0.030
s = 0,003 ft/ft
.67 5
@ 0.6' Q= 1.49 (4.32) (0.50)-%7 (0.003) Q= Av
T.0%0 7.4 = 4.3y
= 7.4 ¢fs 1.7 f/s = ¥
@0.8' Q= 1.49 (6.08) (0.63)*% (0.003)5 Q= Av
T0%0 12.1 = 6.1v
= 12,1 cfs 2.0 f/s = v
@ 1.0° Q= 1.49 (8.00) (0.76)*%7 (0.003)"5 Q = Av
0.030 18.1 = 8.0v
= 18.1 cfs 2.3 f/s=v

As can be seen from the above information, at a flow depth of 0.8
feet, Ditch CS can convey 12.1 cfs at a velocity of 2.0 fps.

Ditch spoil will be graded and maintained at a height less than 6
feet and will be seeded as soon as possible. This ditch will be
backfilled in accordance with the approved reclamation plan.

(1) Qpeak for this watershed was generated using SEDIMOT II. The
design storm used was a 2 year-6 hour event. The rainfall
distribution used was the (SCS) NEH-4. Since this ditch does not
act in concert with any other structures but merely provides outlet
dratnage, the 2 year-6 hour storm was felt to be an appropriate
design standard.
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CROSS SECTION S-X-I|
DITCH_CS (TEMPORARY)

PERMIT NO.__T74
MINE_B.S. NO.4

DESIGNED BY: _M.A.T. pATE:_5/89
DRAWN BY:_A.B.B.

2 2

DITCH
SPOIL

WEST . EAST




D. Overland Flow Diversions
Refer to Permit 74 fpr Part D.

Temporary Ditch CS can be found in Volume II, Attachment
Fl

For all diversions of overiand flow, shallow ground water
flow, and ephemeral streams which divert surface water around
the mining area, and all collection drains that transport
affected area runoff into water-treatment facilities, provide
the following:

1. Typical cross sections showing bottom width, side slopes
and depth.

2. Proposed flow 1ine slope.
3. Runoff diversion capacity calculations.

4. Details of proposed erosion and sediment control measures
to be employed.

For permanent diversions also include:
1. MWatershed 1imits upstream from the diversion

2. Plan profile drawings of the proposed diversion showing
existing gradeline, proposed diversion bottom gradeline
and water surface at design storm.

E. Sedimentation Pond Design:

Refer to Permit 74
Ponds 023, 023A, 0258 & 042 can be found in
Yolume [I, Attachment E.

F. 1. Discuss the design for the sediment pond(s) calculations.

Refer to Permit 74
Ponds 023, 023A, 025B & 042 can be found 1in
Volume II, Attachment E.

2. Submit a typical section of the embankment(s), details of
the principal and emergency spillways and a plan view of
each pond at a scale of 1 inch = 200 ft. or larger
showing pond bottom contours and points of inflow.

Refer to Permit 74
Ponds 023, 023A, 0258, & 042 can be found in
Volume II, Attachment E.

Revised 4/14/89
-8 Revised 5/15/89



ILLINOIS DEPARTMENT OF MINES AND MINERALS

2 ) Ronatd E. Morse
: o Director
L I Zour-22 - AN 1 Xl Lo e ot e

— (;)tﬁ? PO. BOX 10197
PROTECTING dUR S4NE As (p s"ﬂﬁiﬁﬁkﬁ#ﬁ%féﬁ::?“
RESOURCER FAX: (217) 524-4819

Keview As 4067-92. M g0,

MEMORANDUM

TO1 ard, Department of Agriculture

urt D. Neibergall, Environmental Protection Agency
David Boyce, Department of Transportation

Egéreon, Illing Historic Preservatijon meE'VED
FROM: t X . Fermit Coordinator
s JUL 31 1992
DATE: MINE POLLuTI
NTROL PHOd%%M
RE: Surface Mining Interagency Committee

Enclosed please find 1Insignificant Permit Revision No. 30 approved by the
Department for Consolidation Coal Company, Burning Star No. 4 Mine, Permit
Ne. 152. This revision grants approval to implement Phase IV Drainage
Control Plan.

Insignificant operations revisions are approved pursuant to 62 Ill.
Adm. Code 1774.13(b)(2). Insignificant permit revisions are approved
pursuant to 62 Ill. Adm. Code 1774.13(b)(2). Incidental boundary revisions
are approved pursuant to 62 Ill. Adm. Code 1774.13(d). Exemptions from the
use of a sediment pond are approved pursuant to 62 Ill. Adm.
Code 1B816.41(d)(1)/1817.41(d)(1).

Enclosure . rnmunm
cc: D.McRay-1IS5GS

W.Runnels-sCS N DL NOV 1 0 2015

D.Martin k10 f '

OSMRE 9@ @Q ‘x / (fj REVIEWER: JKS

d
l)‘ Rg:n-ﬂ\._ll:r)
AUG 04 1992
i Bt T

it hclriimg Wt
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ILLINOIS DEPARTMENT OF MINES AND MINERALS

Ronald E. Morss
Director

0. BOX 1097

FAX: (217) 5244819

July 9, 1992

Mr. Brvin Anderson
Consclidation Coal Company
12755 Olive Boulevard

St. Louis, Missourli 63141

Dear Mr. Anderson:

Re: Insignificant Revision No. 3
Permit No. 152 ’

The appropriate Department technical etaff have reviewsd the proposed
mining operations plan change dated May 21, 1992, submitted by
Consclidation Coal Company for Burning Star No. 4 Mine. Consolidation Coal
Company has requested approval to update the Phase IV Drainage Control Plan
by revieing roads, sediment ponda, drainage ditches and the alignmant of
inelines. Since this operation is not currently approved, it will
constitute a mining operations change. Section 1774.13(b)(2)(D) of Title
62 of the Illinois Administrative Code allows such insignificant revisions
if the proposed changes:

1. Are described in writing.

2. Will not have a significant potential adverse impact on the
achievement of final reclamation ©plans or upon the
surrounding area.

The Department has determined the proposed change is in compliance with
62 Ill. Adm. Code 1700 = 1850, is insignificant and will not change the
final reclamation plan for this permit and hereby exempts Consolidation
Coal Company from eubmitting a permit revision application in accordance
with Section 1774.13(b)(2)(D). The Department grants permission ¢to
implement the Phase IV Drainage Control Plan, as proposed in the
aforementioned submittal, and in accordance with the condition detailed
below. Pleass submit ten (10) additional copies of your request letter(s)
and maps to this office.

The following condition shall apply to the approved insignificant revision:

Section 1816.46(b)(2) of 62 1Ill. Adm. Code requires that all
surface drainage from the disturbed area shall be passed through
a siltation structure before leaving the permit area. The
opsration plan indicates the pit advancing eastward and
eventually mining through the existing and propcsed sediment

. et e ey
xeiac | AUG 4 1992
Q. Printad on Recycied Paper L ENvu. - - -‘LUHON!\UL-“ .

MARION REGIONAL OFFICE

=
e

LAND RECLAMATION DIVISION
300 WEST JEFFERSON STREHT - SUITE 300

SPRINGFIELD, (LLINQIS 82791-0197
TELEPHONE: (217) TR2-4070

s -



All conditione and provieions contained in the original permit approval
also apply to this revision. Approval from this agency does not relieve
Consolidation Coal Company from obtaining approval from other agencies

requiring such. Should you have any questions, please contact Darin Martin

control facilities. It is not clear from the drainage control
map how affected runoff from behind the pit will be controlled
during this phase. In order to demonstrate compliance with the
above regulation, the operator shall submit to the Department a
Plan to address how this drainage will be controlled. The plan
shall be submitted within sixty (60) days of the date of this
approval letter.

at our Carterville office (618-985-6525).

Sincerely,

Fred K. Bowman, Supervisor
Land Reclamation Divieion

FEKB:DM:mc

cC:

D.Martin
OSMRE



Consofidation Coal Company
Md-Continent Region

12755 Olve Boulevard

St Lows, Missouri 83141
{314) 275-2300

May 21, 199260 6'¢ 92
RECEIVED

Mr. Fred K. Bowman, Supervisor

I11inois Department of Mines & Minerals iRy 2 6192
Land Reclamation Division

300 West Jefferson, Suite 300 : MINE POLLUTION
P. 0. Box 10197 CONTROL' PROGRAM

Springfieid, 1L 62791-0197

Re: Burning Star #4, Permit #152
Phase IV Drainage and Road Profile Changes

Dear Mr. Bowman:

In accordance with Rule 1774.13(b)(2)(D&E), Consol 1is requesting an
insignificant mining operations plan change to the above referenced
permit.

This request involves a revision to the Surface Drainage Control Plan
(Phase 1V).

Phase IV is designed to accommodate drainage concerns until Bonnie Creek
has been restored. The Bonnie Creek Diversion can then be mined 1into,
completing mining within Permit #152. The primary revisions within this
request are as follows: the replacement of Ditches F & G with a
multiple ditch system, the redesign of Ponds 036 and 037, the redesign
of Ponds 035A through 035E (two outfalls were eliminated yielding Ponds
035A through 035C). The appropriate lateral and service road drawings
have been revised to indicate newly proposed culvert locations, road
widths and alignments, and existin field conditions. The
configurations of Ponds 043 (Cells A & B? and 044 (Cells A & B) have
also been updated to reflect as-built conditions. (Note: Phase IV is
shown on Drawing PH4-1.)

It is also requested that pump outfalls be allowed in addition to the
approved outfalls for Ponds 043 (Cells A & B) and Pond 044B. This would
allow for pumping from the ponds during non-rainfall periods, thus
providing additional treatment volume during storm events. Pumps would
also be used to dewater the ponds as the pft advances toward them.
Pumping would be done so as not to disturb bottom sediments.

RFNFIVED
MAY 29 1992

L ENVIRUrAE S 1AL F it | N AGENCY
MARION REGIONAL OFFICE



Mr. Fred K. Bowman
May 21, 1992
Page 2

Following is a 1list of the revised and additional information to be
included in Permit 152.

Design & Narrative Pages

Replace Ponds 035 A-E design pages with new Ponds 035 A-C design
pages.

Replace Ditches F & G designs with the Phase IV Ditch designs.

Maps & Drawings

New P}an/Profile sheets for Ponds 035 A-C, 036 and 037 (2 Sheets
total).

New Plan/Profile sheets for Phase IV ditches (2 sheets total).
Revised Surface Drainage Control Map F.
Revised Mine Operations Plan Map D.

Re;ised Profile/X-Section Drawings LR1, LR2, LR3 (Laterals 1 thru
11).

Revised Profile/X-Section Drawings S2 (Service Road 3).

If you have any questions, please call Marc Tidquist.

Sincerely,

-~

2/

rvin Anderson
Supervisor - Design & Construction

EA;mt/vis
Enclosures

cc: D. Martin, IDMM - Carterville (w/sealed maps
J. Munie, IEPA - Springfield (w/sealed maps



NPDES CERTIFICATION

I certify under penaity of law that I have personally examined
and am familiar with the information submitted in the attached
document; and based on my inquiry of those individuals
immediateiy responsible for obtaining the information, I betlieve
the submitted information is true, accurate and complete. I am
aware that there are significant penalties for submitting false
information including the possibility of fine and imprisanment.

a&gﬂ /zdéa‘/ Sfwefg2
rayson 4. Heard Date

Senior Vice President
Mid-Continent Region




ENGINEERING CERTIFICATION

[ hereby certify the engineering design used in preparation of this applica-
tion, attachments, and supplements was done by me or under my direct supervision,

I further certify to the best of my knowledge all such destgn is in accordance
with all applicable local, state and federal laws, rules, and requlations.

D Whereas the Reclamation Plan calls for an alternative land use, I also cer-
tify the plans conform to applicable accepted standards for adequate land stability,
dratnage vegetative cover, and aesthetic design appropriate for the post-mining use
of the site. |

D'dhereas the operation proposes disposal of spoil or waste materials in areas
other than mine workings or excavations, I also certify such fills are designed in
accordance with recognized professional standards and all applicable laws.

[ certification of 1114nois Environmental Protection Agency - 35 [11. Admin.
Code 405.104(a) Permit. In my professional judgment, the plans and specifications
submitted as part of this application describe an operation which will meet all
applicable effluent and water quality standards. [ certify that I am familfar with
all of the plans, specifications, reports, and maps submitted as part of this
application and that satd plans, etc, are accurate insofar as they represent

existing conditions.

Marc A. Tidquist 062-045997
" Name nols stration er (el
)
Consolidation Coal Company '
rm

12755 0l4ive Blvd.
= Address A
e A. 4

gnature




Burning Star No. 4
Phase IV Ditch Designs

Summary

There are seventeen temporary ditches being proposed within Permit #152,
Phase IV. These ditches consist of roadside, sump and contour ditches.
The roadside and contour ditches will convey surface runoff and pit
pumpage. The sump ditches will be used primarily to aid 1in the
dewatering of the Phase II! ponds. Small access roads to the sump
locations are proposed. These roads would be used infrequently for pump
operations and maintenance. The pump sumps will be excavated with two
horizontal to one vertical sideslopes, with dimensions varying from
location to location. If the inflow rate to the sumps exceeds the pump
rate, runoff will be contained within the Phase IV road system with no
unauthorized discharges occurring. :

A 2 year-24 hour storm was used as the design storm. A1l ditches will
have 2 to 1 sideslopes, with bottom widths varying from 6 to 10 feet.
The ditches as well as any ditch spoil will be dressed and seeded as
soon as is practical. The ditches are all projected to be mined
through.

The specific ditch designs are contained on the following pages. The
ditch plan views, profiles and cross sections can be found on Drawings
PH4-1 Ditches A-F, and PH4-2 Ditches G-(Q, Profiles and Cross Sections.



Phase IV
Temporary Ditch A

Ditch A conveys surface runoff and pumpage to Pond 037. Ditch A's
tributary drainage is equal to 4.1 acres. From the SCS Enginering Field
Manual, Chapter 2, Section 10, Page 12.21.

For 4.1 Acres, CN 80 (Moderate), 2 yr/24 hr storm, 3.5"

Q peak = 10 ¢fs + 1.3 cfs (pumpage)
= 11.3 cfs
This ditch was designed for 12 cfs. Using Manning's Open
Channel Flow Equation, where Width = 8 ft
n = 0.030
s = 0.002 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
67 5
@ 0.4' Q=1.49 (3.52)(0.36)°""(0.002)" Q= Av
0.030 3.9 = 3.5v
s 3.9 c¢fs 1.1 f/s =v
0.6 Q-=1.49 (5.52)(0.52)-87(0.002)°> q=av
0.030 7.9 = 5.5v
= 7.9 cfs 1.4 f/s=v
00.8° Q=1.49 (7.68)(0.66)-%7(0.002)> q=av
0.030 : 12.9 = 7.7v
s 12.9 cfs 1.7 f/s = v

As can be seen from the above information, at a flow depth of 0.8
feet, Ditch A can convey 12.9 cfs at a velocity of 1.7 fps. (Minimum
channel depth available is 1.3 feet.)

This ditch will be mined through as the pit advances.

Crass Sections and Profile, for Ditch A, can be found on Drawing
PH4-1, Ditches A-F, Profiles and Cross Sections.



Phase IV
Temporary Ditch B

Ditch B conveys surface runoff and pumpage to Pond 037. Ditch B's
tributary drainage is equal to 3.1 acres. From the SCS Enginering Field
Manual, Chapter 2, Section 10, Page 12.21.

For 3.1 Acres, CN 80 (Moderate), 2 yr/24 hr storm, 3.5"

Q peak = 7 cfs + 1.3 cfs (pumpage)

= 8.3 cfs
This ditch was designed for 9 cfs. Using Manning's Open
Channel Flow Equation, where Width = 8 ft
n = 0,030
s = 0.002 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
67 5
@ 0.4 Q=1.49 (3.52)(0.36)°""(0.002)" Q=Av
0.030 3.9 = 3.5y
= 3.9 ¢fs 1.1 f/fs=v
@0.6' Q=149 (5.52)(0.52)°%7(0.002)°> Q= Av
0.030 7.9 = 5.5y
= 7.9 cfs 1.4 f/s =v
@0.8' Q-=1.49 (7.68)(0.66):57(0.002)'> Q= Av
0.030 12.9=7.7v
= 12.9 cfs 1.7 f/s = v

As can be seen from the above information, at a flow depth of 0.8
feet, Ditch B can convey 12.9 cfs at a velocity of 1.7 fps. (Minimum
channel depth available is 2 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Ditch B, can be found on Drawing
PH4-1, Ditches A-F, Profiles and Cross Sections,



Phase IV
Temporary Ditch C

Ditch C conveys surface runoff and pumpage to Pond 037. Ditch C's
tributary drainage is equal to 12.8 acres. From the SCS Enginering
Field Manual, Chapter 2, Section 10, Page 5.21.

For 12.8 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"

Q peak = 16 cfs + 1.3 cfs (pumpage)
= 17.3 cfs
This ditch was designed for 18 cfs. Using Manning's Open
Channel Flow Equation, where Width = g ft
n = 0.030

s = 0.002 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal

Flow Depth
.67 .5
® 0.4 Q=1.49 (3.52)(0.36) (0.002) Q= Ay
0.030 3.9 = 3.5y
= 3.9 ¢fs 1.1 f/s s v
80.6' Q-=1.49 (5.52)(0.52)'%7(0.002)*° Q= Av
70.030 7.9 = 5 5y
= 7.9 cfs 1.4 f/s = v

67 5
@ 0.8 Q=1.49 (10.00)(0.80)'""(0.002) Q= Av
m 19.1 - 10.0V

= 19,1 cfs ' 1.9 f/s

n
-

As can be seen from the above information, at a flow depth of 1.0
feet, Ditch C can convey 19.1 cfs at a velocity of 1.9 fps. (Minimum
channel depth available is 2 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Ditch C, can be found on Drawing
PH4-1, Ditches A-F, Profiles and Cross Sections.



Phase 1V
Temporary Ditch D

Ditch D conveys surface runoff and pumpage to Pond 036. Ditch D's
tributary drainage is equal to 17.8 acres. From the SCS Enginering
Field Manual, Chapter 2, Section 10, Page 5.21.

For 17.8 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5

Q peak = 19 cfs + 1.3 cfs (pumpage)
= 20.3 cfs
This ditch was designed for 21 cfs. Using Manning's Open
Channel Flow Equation, where Hidth = 30058
= 0.0006 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
67 5
@ 0.6' Q=1.49 (6.72)(0.53)"""(0.0006)" Q = Av
0.030 5.3 = 6.7v
s 5.3 cfs 0.8 f/s = v
@1.2' Q-=1,49 (14.88)(0.97)"%7(0.0006)*° q = Av
0.030 17.7 = 14.9v
= 17.7 cfs 1.2 f/fs = v
01.4' Q=1.49 (17.92)(1.10)°57(0.0006)"> q = Av
0.030 23,2 = 17.9v
= 23.2 cfs 1.3 f/s=v

As can be seen from the above information, at a flow depth of 1.4
feet, Ditch D can convey 23.2 cfs at a velocity of 1.3 fps. (Minimum
channel depth available s 1.6 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Ditch D, can be found on Drawing
PH4-1, Ditches A-F, Profiles and Cross Sections.



Phase IV
Temporary Road Ditch E

Road Ditch E conveys surface runoff and pumpage to Pond 036. Ditch
E's tributary drainage is equal to 6.7 acres. From the SCS Enginering
Field Manual, Chapter 2, Section 10, Page 5.21.
For 6.7 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"

Q peak = 9.5 cfs + 1.3 cfs (pumpage)

= 10.8 cfs
This ditch was designed for 11 cfs. Using Manning's Open

Channel Flow Equation, where Width = 10 ft
n=0,030
s = 0.0016 ft/ft

Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
@0.4' Q=1.49 (2.72)(0.35)'%7(0.0016)"> ¢ = Av
0.030 2.7 2,7
= 2.7 cfs . LOf/s=vw

.67 5
@ 0.6' Q=1.49 (4.32)(0.50)°""(0.0016)" Q= Av
0.030 5.4 = 4.3v

= 5.4 cfs 1.3 f/s = v
@1.0' Q-=1.49 (8.00)(0.76)-57(0.0016)'° q = Av
0.030 13.2 = 8.0v
= 13.2 cfs - 1.7 fls=v
As can be seen from the above information, at a flow depth of 1.0
feet, Road Ditch E can convey 13.2 cfs at a velocity of 1.7 fps.
(Minimum channel depth available is 1.0 feet.) :
This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Road Ditch E, can be found on
Drawing PH4-1, Ditches A-F, Profiles and Cross Sections.



Phase IV
Temporary Road Ditch F

Road Ditch F conveys surface runoff and pumpage to Pond 036. Ditch
F's tributary drainage is equal to 3.2 acres. From the SCS Enginering
Field Manual, Chapter 2, Section 10, Page 5.21.
For 3.2 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"

Q peak = 5 cfs + 1.3 cfs (pumpage)

= 6.3 cfs
This ditch was designed for 7 ¢fs. Using Manning's Open
Channel Flow Equation, where Width = 8 Sgo
n = [ )

s = 0,004 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal

Flow Depth
67 5 :
@ 0.4 Q=1.49 (2,72){0.35)'°'(0.004)° Q = Av
0.030 . 4,2 = 2,7y
= 4.2 cfs 1.6 f/s = v
' .67 .5 _
@ 0.6 qQ=1.49 (4.32)(0.50)"""(0.004) Q = Av
0.030 8.5 = 4,3y
= 8.5 cfs 2.0 f/ls = v

As can be seen from the above information, at a flow depth of 0.6
feet, Road Bitch F can convey 8.5 ¢fs at a velocity of 2.0 fps.
(Mintmum channel depth available is 1.2 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Road Ditch F, can be found on
Drawing PH4-1, Ditches A-F, Profiles and Cross Sections.



Phase 1V
Temporary Road Ditch G

Road Ditch G conveys surface runoff and pumpage to Pond 035C.
Ditch G's tributary drainage is equal to 3.8 acres. From the SCS
Enginering Field Manual, Chapter 2, Section 10, Page 5.21.

For 3.8 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"

Q peak = 5.5 cfs + 1.3 cfs (pumpage)
= 6.8 cfs
This ditch was designed for 7 ¢fs. Using Manning's Open
Channel Flow Equation, where Width = 6 ft
n = 0,030
s = 0,001 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
00.4° Q=1.49 (2.72)(0.35)-7(0.001)> Q= Av
0.030 2.1 = 2.y
Y

= 2.1 cfs 0.8 f/s

67 5
@ 0.6° Q= 1.49 (4,32)(0.50)°""(0.001)" Q= Av
0.030 4.3 = 4.3v

= 4.3 cfs 1.0 f/s

]
L.

00.8° Q-=1.49 (6.08)(0.63)-57(0.001)° Q= Av
000 7.0 = 6.1v

s 7.0 cfs 1.1 f/s = v
As can be seen from the above information, at a flow depth of 0.8
feet, Road Ditch G can convey 7.0 ¢fs at a velocity of 1.1 fps.
(Minimum channel depth available is 1.0 feet.)
This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Road Ditch G, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections.



Phase IV
Temporary Road Ditch H

Road Ditch H conveys surface runoff and pumpage to Pond 035C.
Ditch H's tributary drainage is equal to 8.0 acres. From the SCS
Enginering Field Manual, Chapter 2, Section 10, Page 5.21.

For 8.0 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"

Q peak = 11 cfs + 1.3 cfs {pumpage)

= 12.3 cfs
This ditch was designed for 13 c¢fs. Using Manning's Open

Channel Flow Equation, where Width = 10 ft
n=0.030
s = 0.0008 ft/ft

Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
00.4' Q=149 (4.32)(0.37)-%(0.0008):5 q=av
0.030 3.1 =43y
= 3,1 cfs ' 0.7 f/s = v

67 5
@ 1.0 Q= 1.49 (12.00){0.83)"""(0.0008)" Q = Av
. 0,030 14.9 = 12,0v

"
[ 4

= 14,9 cfs 1.2 f/s

As can be seen from the above information, at a flow depth of 1.0
feet, Road Ditch H can convey 14.9 cfs at a velocity of 1.2 fps.
(Minfmum channel depth available is 1.0 feet.) .

This ditch will be mined through as the pit advances.

Cross Sections and Proffle, for Road Ditch H, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections.



Phase IV
Temporary Road Ditch I

Road Ditch I conveys surface runoff and pumpage to Pond 035C.
Ditch H's tributary drainage is equal to 3.6 acres. From the SCS
Enginering Field Manual, Chapter 2, Section 10, Page 5.21.

For 3.6 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"

Q peak = 5.5 cfs + 1.3 cfs (pumpage)
= 6,8 cfs
This ditch was designed for 7 ¢fs. Using Manning's Open
Channel Flow Equation, where Width = 6 ft
n=0.030
s = 0.0015 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
@0.4' Q-=1.49 (2.72)(0.35):%7(0.0015)° q = Av
0.030 2,6 =2.7v
= 2,6 ¢fs 1.0 f/s = v
@0.6' Q-=1.49 (4.32)(0.50)°57(0.0015)° q = Av
0.030 5.3 =43y
= 5,3 cfs 1.2 f/s = v
0.8 Q-=1.49 (6.08)(0.63)'57(0.0015)° q = Av
0.030 8.6 = 6.1y
- v )

= 8.6 cfs 1.4 f/s

As can be seen from the above information, at a flow depth of 0.8
feet, Road Ditch I can convey 8.6 cfs at a velocity of 1.4 fps.
(Minimum channel depth available is 1.2 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Road Ditch I, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections.



Phase IV
Temporary Road Ditch J

Road Ditch J conveys surface runoff and pumpage to Pond (358.
Ditch J's tributary drainage is equal to 4.3 acres. From the SCS
Enginering Field Manuat, Chapter 2, Section 10, Page 5,21,

For 4.3 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5%

Q peak = 7 cfs + 1.3 cfs (pumpage)

= 8.3 cfs
This ditch was designed for 9 cfs. Using Manning's Open
Channel Flow Equation, where Width = 8 ft
n=0.030
s = 0.0012 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
67 .9
@ 0.4 Q=1.49 (3.52)(0.36)"""(0,0012) Q = Av
0.030 3.1 = 3.5v
= 3.1 cfs 0.9 f/s = v
20.6' Q=149 (5.52)(0.52):%7(0.0012)°> q=av
0.030 6.1 = 5.5v
= 6.1 cfs 1.1 f/s = v
00.8° Q= 1.49 (7.68)(0.66)%7(0.0012)°°  q = Av
: 0.030 10.0 = 7.7v

= 10,0 cfs 1.3 f/s

n
-

As can be seen from the above information, at a flow depth of 0.8
feet, Road Ditch J can convey 10.0 cfs at a velocity of 1.3 fps.
(Minimum channel depth available is 1.0 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Road Ditch J, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections.



Phase IV
Temporary Road Ditch K

Road Ditch K conveys surface runoff and pumpage to Pond 035A,
Ditch K's tributary drainage is equal to 4.0 acres. From the SCS
Enginering Field Manual, Chapter 2, Section 10, Page 5.21.

For 4.0 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5

Q peak = 6 cfs + 1.3 cfs {pumpage)
= 7.3 cfs
This ditch was designed for 8 ¢fs. Using Manning's Open
Channel Flow Equation, where Width = 8 ft
n= 0,030
s = 0,0037 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
67 5
@ 0.4 Q= 1.49 (3.52)(0.36)""'(0.0037)° Q= Av
0.030 5.4 = 3,5v
= §.4 cfs 1.5 f/s = v
. .67 .5
@ 0.6 Q =1.49 (5.52)(0.52)"""(0.0037) Q = Av
0.030 10.7 = 5.5v
= 10,7 cfs 1.9 f/s s v

As can be seen from the above information, at a flow depth of 0.6
feet, Road Ditch K can convey 10.7 cfs at a velocity of 1.9 fps.
(Minimum channel depth available is 2.0 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Road Ditch K, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections.



Phase IV
Temporary Sump Ditch L

Ditch L conveys surface runoff and pumpage to a collection sump.
The water will then be pumped to Pond 037. Ditch L's tributary drainage
is equal to 7.7 acres. From the SCS Enginering Field Manual, Chapter 2,
Section 10, Page 12.21.

For 7.7 Acres, CN 80 (Moderate), 2 yr/24 hr storm, 3.5"

Q peak = 15 cfs + 1.3 cfs (pumpage)
= 16.3 cfs
This ditch was designed for 17 cfs. Using Manning's Open
Channel Flow Equation, where Width = 8 ft
n = 0,030
s = 0.0015 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
67 5 '
@ 0.4 Q = 1.49 (3.52)(0.36)° " (0.0015) Q = Av
0.030 3.4 = 3.5v
= 3.4 cfs 1.0 f/s = v

67 5
@ 0.8 Q=1.49 (7.68)(0.66)""'(0.0015)" Q = Av
0.030

7.9 = 5,5y

= 7.9 ¢fs 1.4 f/s =y

@1.0' Q-=1.49 (10.00)(0.80):%7(0.0015)*° q = Av
0050 16.6 = 10.0v

= 16,6 cfs 1.7 f/s = v

As can be seen from the above information, at a flow depth of 1.0
feet, Sump Ditch L can convey 17 cfs at a velocity of 1.7 fps. (Minimum
channel depth available is 2.0 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Sump Ditch L, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections.



Phase IV
Temporary Sump Ditch M

Ditch M conveys surface runoff and pumpage to a collection sump.
The water will then be pumped to Ditch C and conveyed to Pond 037.
Ditch M's tributary drainage area is equal to 8.1 acres., From the SCS
Enginering Field Manual, Chapter 2, Section 10, Page 5.21.

For 8.1 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"

Q peak = 11 cfs + 1.3 cfs (pumpage)
= 12.3 cfs
This ditch was designed for 13 cfs. Using Manning's Open
Channel Flow Equation, where Width = 8 ft
n = 0.030
s = 0,0015 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
67 5
@ 0.4 Q= 1.49 (3.52)(0.36)°""(0,0015)" Q = Ay
0.030 3.4 = 3.5
= 3.4 cfs 1.0 f/s = v~
20.8'° Q=1.49 (7.68)(0.66)-%7(0.0015)" @ = Av
0.030 11.2 = 7.7v
=z 11.2 cfs 1.5 f/s = v
@1.2' Q-=1.49 (12.48)(0.93)-%7(0.0015)"> q=av
0.030 22,9 = 12.5v
s 22.9 cfs 1.8 f/s = v

As can be seen from the above information, at a flow depth of 1.2
feet, Sump Ditch M can convey 22.9 cfs at a velocity of 1.8 fps.
(Minimum channel depth available is 2.0 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Sump Ditch M, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections.



Phase IV
Temporary Sump Ditch N

Ditch N conveys surface runoff and pumpage to a collection sump.
The water will then be pumped to Ditch D and conveyed to Pond 036.
Ditch N's tributary drainage area is equal to 10.4 acres. From the SCS
Enginering Field Manual, Chapter 2, Section 10, Page 5.21.

For 10.4 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"

Q peak = 13 cfs + 1.3 cfs (pumpage)
= 14.3 cfs
This ditch was designed for 15 ¢fs. Using Manning's Open
Channet Flow Equation, where Width = 8 ft
n = 0.030
s = 0.0011 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
67 5
@0.4' Q = 1.49 (3.52)(0.36)"""(0.0011)" Q = Av
0.030 2.9 = 3.5v
= 2.9 cfs 0.8 f/fs = v

.67 5
@0.8' Q-=1.49 (7.68)(0.66)""'(0.0011) Q= Av
0.030

u
|
.

e |
<

= 9.6 cfs 1.? f/s

[}
-

.67 5
@1.2 QG =1.49 (12.48)(0.93)°""(0.0011) Q= Av
0.030 19.6 = 12.5v

= 19.6 cfs 1,6 f/s = v
As can be seen from the above information, at a flow depth of 1.2
feet, Sump Ditch N can convey 19.6 cfs at a velocity of 1.6 fps.
(Minimum channel depth available is 1.2 feet.)
This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Sump Ditch N, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections.



Phase IV
Temporary Sump Ditch 0

Ditch 0 conveys surface runoff and pumpage to a collection sump.
The water will then be pumped to Pond 036. Ditch 0's tributary drainage
is equal to 16.0 acres. From the SCS Enginering Field Manual, Chapter
2, Section 10, Page 5.21.

For 16.0 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"
Q peak = 18 cfs + 1.3 ¢fs (pumpage)

=2 19.3 cfs
_ This ditch was designed for 20 cfs. Using Manning's Open
Channel Flow Equation, where Width = 8 ft
n = 0.030
s = 0.0014 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
67 5
@ 0.4' Q= 1.49 (3.52)(0.36)"""(0,0014)" Q = Av
0.030 3.3 = 3.5v
= 3.3 cfs 0.9 f/s = v
@1.0° Q=1.49 (10.00)(0.80)'57(0.0014)° q = Av
0.030 16.0 = 10.0v
= 16.0 cfs 1.6 f/s = v .
@1.2' Q=149 (12.48)(0.93)-%7(0.0014)"° @ =av
0.030 22.1 = 12.5v

= 22.1 cfs 1.8 f/s

n
<

As can be seen from the above information, at a flow depth of 1.2
feet, Sump Ditch 0 can convey 22.1 c¢fs at a velocity of 1.8 fps.
(Minimum channel depth available is 1.2 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Sump Ditch 0, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections. :



Phase IV
Temporary Sump Ditch P

Ditch P conveys surface runoff and pumpage to a collection sump.
The water will then be pumped to Road Ditch G and conveyed to Pond 035C.
Ditch P's tributary drainage is equal to 14.0 acres. From the SCS
Enginering Field Manual, Chapter 2, Section 10, Page 5.21.

For 14.0 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5"

Q peak = 16 cfs + 1.3 cfs (pumpage)

= 17.3 c¢fs
This ditch was designed for 18 cfs. Using Manning's Open
Channel Flow Equation, where Width = 8 ft
n=0.030
s = 0.0022 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
.67 .5
@ 0.4' Q=1.49 (3.52)(0.36)"""(0.0022) Q = Av
0.030 4.1 = 3.5v
= 4,1 cfs 1.2 f/s = v
0.8 Q=1.49 (7.68)(0.66)°57(0.0022)"> q = Av
0.030 13.5 = 7.7v
= 13.5 c¢fs 1.7 f/s = v
e1.0' Q-=1.49 (10.00)(0.80):%7(0.0022)"> q = Av
0.030 20.1 = 10.0v
= 20.1 cfs 2.0 f/s =y

As can be seen from the above information, at a flow depth of 1.0
feet, Sump Ditch P can convey 20.1 cfs at a velocity of 2.0 fps.
(Minimum channel depth available is 1.2 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Road Ditch P, can be found on
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections.



Phase IV
Temporary Ditch Q

Ditch Q conveys surface runoff and pumpage to Ditch C which reports
to Pond 037. Ditch Q's tributary drainage is equal to 3.9 acres. From
the SCS Enginering Field Manual, Chapter 2, Section 10, Page 12.21.

For 3.9 Acres, CN 80 (Flat), 2 yr/24 hr stor m, 3.5"

Q peak = 7 cfs + 1.3 cfs (pumpage)

= 8.3 cfs
This ditch was designed for 9 cfs, Using Manning's Open
Channel Flow Equation, where Width = 8 ft
n=0,030
s = 0,001 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal
Flow Depth
.67 .5
@0.4' Q=1.49 (3.52)(0.36)°""(0.001) Q = Av
0.030 2.8 = 3.5v

= 2.8 cfs 0.8 f/s

u
-

67 5
0.6 Q=1.49 (5.52)(0.52)"""(0.001)" Q = Av
0.030 5.6 =

= § By

= 5,6 cfs 1.0 f/s = v

0.8 Q=149 (7.68)(0.66)-%7(0.001)°° Q= Av
D0.030 9.1=7.7v

= 9,1 ¢fs 1.2 f/s = v

As can be seen from the above information, at a flow depth of 0.8
feet, Ditch Q can convey 9.1 cfs at a velocity of 1.2 fps. (Minimum
channel depth available is 0.8 feet.)

This ditch will be mined through as the pit advances.

Cross Sections and Profile, for Ditch Q, can be found on Drawing
PH4-1, Ditches G-Q, Profiles and Cross Sections.



Culvert No.

Burning Star #4
Road Culverts - Phase IV

D o

c2

c3

ca
D ¢s
¢
c7
c8
D ¢
U c10
e
D ¢z

c13

c14
D ¢1s
1 cie
D 17

c18

Notes:

1)

2)

Qpeak
Includes Pipe Head Routed Head

Watershed  (Any Pumpage) Dia. Req'd Stage  Available
200.6 ac. 277 cfs 36 in. -- 2.6 ft. 9.0 ft.
5.1 ac. 2} 11 cfs 26 in. 1.9 ft. - 9.0 ft.
a1ac. 212 ofs 24 in. 2.0 ft. - 8.0 ft.
11.1 ac. 14 cfs 24 in. 2.3 ft. -- 8.0 ft.
125.2 ac. 188 cfs 36 in. -- 2.5 ft. 6.0 ft.
3.9 ac. 7 cfs 24 in. 1.4 ft. - 4.0 ft.
11.2 ac. 14 cfs 24 in. 2.3 ft. -- 6.5 ft.
11.6 ac. 14 cfs 24 in. 2.3 ft. -- 5.0 ft,
73.8 ac. 204 cfs 36 in. -- 2.7 ft. 11.5 ft.
10.6 ac. 37 cfs 36 in, - 1.2 ft. 5.0 ft.
3.2 ac. 7 cfs 24 in. 1.4 ft. - 5.5 ft.
9.5 ac. 33 cfs 36 in. - 2.5 ft. 6.0 ft.
3.8 ac. 7 cfs 24 in, 1.4 ft. - 7.5 ft.
2.0 ac. 4 cfs 24 in. 1.0 ft. -- 3.5 ft.
117.6 ac. 234 cfs 36 in. -- 1.8 ft. 9.0 ft.
159.8 ac. 149 cfs 36 in. - 1.9 ft. 4.5 ft.
180.0 ac. 72 cfs 36 in. - 1.9 ft. 10.0 ft.
6.0 ac. 9 cfs 24 in, 1.7 ft. .- 7.0 ft.

Due to the cumulative effect of these culverts watersheds and their
proximity within ponds, the SEDIMOT II computer model was used to
estimate discharge requirements. A 25 yr-24 hr storm was used to size
these culverts. (Watersheds given are prior to establishment of the
Phase IV ditch system; i.e., worst case.)

Peak inflows were estimated using the following parameters: CN-80
(Moderate), 2 yr-24 hr storm, 3.5 inches pcp, SCS Engineering Field
Manual, Chapter 2, Section 10. All other peak inflows, not calculated
by SEDIMOT II, were determined using the above parameters with the
exception of CN-80 (Flat).

Copies of the computer models are available upon request.



Pond Summary

Pond 035A (formerly designated as Ponds 035A and 035B) is being
proposed as temporary. It will treat 29.0 acres. The pond is cross
valley, and has been sized to treat a 10 yr-24 hour storm as well as
provide sediment volume for the site life of two years. We request this
pond have a pump and/or pipe discharge. Pumping will only be done
during non-rainfall periods, with a minimum of two feet of pool depth
being maintained to prevent resuspension of bottom sediments. The
primary spiliway will be a 36 inch corrugated metal pipe decant with an
18 inch corrugated metal pipe serving as the emergency spiliway. The
peak pool increase is 0.B feet for a 25 yr-24 hr storm with the peak
discharge being 21.2 cfs. The inflow points for this pond have been
situated to utilize treatment 1ength available within the pond.

The design of this pond entails: providing a treatment volume
equal to 10/24 of the total runoff volume, sediment volume equal to the
sediment yield for two years of life as predicted by the Universal Soil
Loss Equation, and an outlet performance verification as routed using
the SEDIMOT II computer model,

The specific pond design can be found on the following pages. The
pond plan view, profile and cross section are located on Drawing PH4-3,



Pond (0Q35A)

TEMPORARY IMPOUNDMENT POND (035A)

Drainage Area : 29.0 ac.

Design Event - Normal Pool : 10 yr/24 hr (4.9 inches)
Design Event - Spillway Performance : 25 yr/24 hr (5.6 inches)
Storm Type : SCS Type II

Hydrologic Soil Group : c

Curve Number - CN : 80 (Flat)

I. Pond Sizing Calculatfons

A. Total Runoff Volume (Vt):

From I11inois Exhibit 2-4, Engineering Field Manual - Notice 10,
6/74. Runoff Depth - 2,81 inches

Vt

Vt = (29.0 ac){2.81 inches) , 1200 gpm (60 min/hr)(24 hrs/da
12 1n/Tt 7.48 gai??t5 1435%0 ftZ/ac)

Yt = 6.8 ac-ft + 5.3 ac-ft
12.1 ac-ft

Runoff Volume + Pumpage Volume

B. Pool Volume:

Consol proposes constructing the sediment pond such that the pond
volume provides 10/24 of the total runoff volume. This should
aliow sufficient detention time to effectively treat the water.

Design Pool Volume = %% (12.1 ac-ft) = 5.0 ac-ft



Pond (035A)

C. Sediment Storage Volume:

The following are sediment yield calculations as predicted by the -
Universal Soil Loss Equation (USLE) for an estimated life of 2
years. Using the Universal Sofl Loss Equation;

A = (R}(K)(LS){CP) where:

A = Average Soil Loss (tons/ac-yr)
R = Rainfall Erosivity Factor (Annual) = 240
K = Soil Erodibility Factor - 0.43
(SCS Soils Interpretation Record)
*LS = Slope Length and Steepness Factor
**CP = Control Practice Factor

The following USLE Parameters charts illustrate the Control
Practice Factor (CP) and topographic characteristics of the
watershed for specific time intervals during the estimated 2 year
life of the pond. Weighted averages of the USLE Parameters are
then applied to the Universal So0il Loss Equation for the period of
time specified to predict the sediment yield.

USLE Parameters

During the life of the pond, the area 1s expected to be disturbed as
follows:

Location Area (ac) Activity Avg. Slope (%) CP
Entire Watershed Area 29.0 Disturbed 2.0 1.00
§$s2.0 **CPp = 1.00
S =0.20
A = (240)(0.43)(0.20)(1.00)
A = 20.6 tons/ac-yr

Sediment Yield

(20.6 tons/ac-yr) (29.0 ac) (2 yr)
1194.8 tons

* Topographic Factor, LS "Applied Hydrology and Sedimentology for
Disturbed Areas” p. 334, LS is derived using an Average Slope
Length = 100 ft. and an area weighted avg. slope, S.

**  Control Practice Factor CP "Applied Hydrology and Sedimentology for
Disturbed Areas" p. 390, Appendix 5A,
CP represents the area weighted average of the CP values.



Pond (035A)

Sediment Volume = (1194.8 tons) (2000 1b)(*ft3 ac

tons 7 s 43560 fte
0.7 ac-ft

If pond 1ife exceeds 2 years and water quality necessitates, the pond
will be cleaned out to provide the appropriate treatment volume.

E. Total Pond Volume (Normal Pool):

Total Pond Volume = Design Pond Volume + Design Sediment Volume
5.0 ac-ft + 0.7 ac-ft

5.7 ac-ft

nnn

This pond will be constructed to provide 7.7 ac-ft of volume at
normal pool which exceeds the minimum design requirement of 5.7
ac-ft. Please see the following page for storage volume
calculations.

* This unit weight for sediment is based on a bulk submerged specific
gravity of 1.25 mulitiplied by the unit weight of water which is 62.4
Tbs/ft3. This bulk submerged specific gravity is representative for
so0il distributions obtained from field samples. The sediment
composition indicated by these samples is medium fine to fine. (Refer
to page 71, Table 13, Sedimot II Users Manual.)



Pond (035A)

I1. Outflow and Routing Calculations
A. Outlet Design:
Listed below is the stage-storage relationship for this pond:
Pond 035A
Stage Vs, Storage Chart
Cum,
Elevation Area Avg. Volume
(ft) (ac) Area Depth Volume (ac-ft)
------------------- (ac) (ft) (ac-ft) ———men-
439 0.00 0.00
0.80 1.0 0.80
449 1.60 0.80
3.90 5.0 19.50
445 6.20 20.30
Pond (035A) has been designed to provide 7.7 ac-ft of normal pool
volume. This volume can be obtained at an elevation of 442.5 feet.
B. Outlet Verification: (See Drawing PH4-3)

A SEDIMOT II computer routing was performed to confirm peak
discharge and peak stage values for the 25 yr/24 hr storm event.
The outlet consists of a 36" decant as the primary spillway and an
18" CMP as the emergency spillway. (The emergency spilliway was set
at the 10 year-24 hour peak stage elevation.) The results were as
follows:

Peak Inflow = 98.7 cfs
Peak Discharge = 21.2 cfs
Peak Stage Elev. = 443.3 ft
Normal Pool Elev. = 442.5 ft



Pond Summary

Pond 0358 (formerly designated as Ponds 035C and 035D) is being
proposed as temporary. It will treat 25.8 acres. The pond is cross
valley, and has been sized to treat a 10 yr-24 hour storm as well as
provide sediment volume for the site life of two years. We request this
pond have a pump and/or pipe discharge. Pumping will only be done
during non-rainfall periods, with a minimum of two feet of pool depth
being maintained to prevent resuspension of bottom sediments. The
primary spillway will be a 36 inch corrugated metal pipe decant with an
18 inch corrugated metal pipe serving as the emergency spillway. The
peak pool increase is 1.0 feet for a 25 yr-24 hr storm with the peak
discharge being 25.2 cfs. The inflow points for this pond have been
situated to utilize treatment length available within the pond.

The design of this pond entails: providing a treatment volume
equal to 10/24 of the total runoff volume, sediment volume equal to the
sediment yield for two years of l1ife as predicted by the Universal Soil
Loss Equation, and an outlet performance verification as routed using
the SEDIMOT II computer model.

The specific pond design can be found on the following pages. The
pond plan view, profile and cross section are located on Drawing PH4-3,



Pond (0358)

TEMPORARY IMPOUNDMENT POND (035B)

Drainage Area : 25.8 ac.

Design Event - Normal Pool : 10 yr/24 hr (4.9 1nches;
Design Event - Spillway Performance : 25 yr/24 hr (5.6 inches
Storm Type : SCS Type 11

Hydrologic Soil Group : C

Curve Number - CN : 80 (Flat)

I. Pond Sizing Calculations

A. Total Runoff Volume (Vt):

From I11inois Exhibit 2-4, Engineering Field Manual - Notice 10,
6/74. Runoff Depth - 2.81 inches

Vt = Runoff Volume + Pumpage Volume

Vt = (25.8 ac‘§2.81 inches) + 1200 gpm %60 m1n§hr§é24 hrs/day)
n/ft .48 gal/ft 560 ft</ac

V¥t = 6.0 ac-ft + 5.3 ac-ft

11.3 ac-ft

B. Pool Volume:

Consol proposes constructing the sediment pond such that the pond
volume provides 10/24 of the total runoff volume. This should
allow sufficient detention time to effectively treat the water.

Design Pool Volume = %g (11.3 ac-ft) = 4.7 ac-ft



Pond (0358B)

Sediment Storage Volume:

The following are sediment yield calculations as predicted by the
Universal Soil Loss Equation (USLE) for an estimated life of 2
years. Using the Universal Soil Loss Equation; :

A = (R)(K)(LS)(CP) where:

A = Average Soil Loss {tons/ac-yr)
R = Rainfall Erosivity Factor {Annual) = 240
K = Soil Erodibility Factor - 0.43

(SCS Soils Interpretation Record)
*S = Slope Length and Steepness Factor
**CP = Control Practice Factor

The following USLE Parameters charts illustrate the Control
Practice Factor (CP) and topographic characteristics of the
watershed for specific time intervals during the estimated 2 year
life of the pond. Wefighted averages of the USLE Parameters are
then applied to the Universal Soil Loss Equation for the period of
time specified to predict the sediment yield.

USLE Parameters

During the life of the pond, the area is expected to be disturbed as

follows:
Location Area (ac) Activity Avg. Slope (%) CP
Entire Watershed Area 25.8 Disturbed 2.0 1.00
S = 2.0 **CP = 1,00
S =0.20

A = (240)(0.43)(0.20)(1.00)
A = 20.6 tons/ac-yr

Sediment Yield = (20.6 tons/ac-yr) (25.8 ac) (2 yr)

*k

= 1063.0 tons

Topographic Factor, LS "Applied Hydrology and Sedimentology for
Disturbed Areas” p. 334, LS is derived using an Average Slope
Length = 100 ft. and an area weighted avg. slope, S.

Control Practice Factor CP "Applied Hydrology and Sedimentology for
Disturbed Areas" p. 390, Appendix 5A.
CP represents the area weighted average of the CP values.



Pond (035B)

Sediment Volume = (1063.0 tons){2000 1b)(*ft? ac
tons s 43560 ft2
= 0.6 ac-ft

If pond 1ife exceeds 2 years and water quality necessitates, the pond
will be cleaned out to provide the appropriate treatment volume.

E. Total Pond Volume (Normal Pool):

Total Pond Volume = Design Pond Volume + Design Sediment Volume
4.7 ac-ft + 0.6 ac-ft

5.3 ac-ft

This pond will be constructed to provide 7.0 ac-ft of volume at
normal pool which exceeds the minimum design requirement of 5.3
ac-ft. Please see the following page for storage volume
calculations.

* This unit weight for sediment is based on & bulk submerged specific
gravity of 1.25 multiplied by the unit weight of water which is 62.4
1bs/ft3. This bulk submerged specific gravity is representative for
soil distributions obtained from field samples. The sediment
composition indicated by these samples is medium fine to fine. (Refer
to page 71, Table 13, Sedimot II Users Manual.)



Pond (0358)

II. OQutflow and Routing Calculations
A. OQutlet Design:
Listed below is the stage-storage relationship for this pond:
Pond 0358
Stage Vs. Storage Chart
Cum,
Elevation Area Avg. Volume
(ft) (ac) Area Depth  Volume (ac-ft)
------------------- (ac) (ft) (ac-ft) —————--
439 0.00 0.00
0.03 1.0 0.03
440 0.05 0.03
0.98 5.0 4.90
445 1.90 4.93
3.35 5.0 16.75
450 4.80 21.68
Pond (0353) has been designed to provide 7.0 ac-ft of normal pool
volume. This volume can be obtained at an elevation of 446.0 feet.
B. Outlet Verification: (See Drawing PH4-3)

A SEDIMOT II computer routing was performed to confirm peak
discharge and peak stage values for the 25 yr/24 hr storm event.
The outlet consists of a 36" decant as the primary spillway and an
18" CMP as the emergency spillway. (The emergency spillway was set .
:t]%he 10 year-24 hour peak stage elevation.) The results were as
ollows:

Peak Inflow a 87.8 cfs
" Peak Discharge = 25.2 cfs
Peak Stage Elev. a 447.0 ft
Normal Pool Elev, = 446.0 ft



Pond Summary

‘Pond 035C (formerly designated as Pond 035E) is being proposed as
temporary. It will treat 31.8 acres. The pond is incised, and has been
sized to treat a 10 yr-24 hour storm as well as provide sediment volume
for the site 1ife of two years. We request this pond have a pump and/or
pipe discharge. Pumping will only be done during non-rainfall periods,
with a minimum of two feet of pool depth being maintained to prevent
resuspension of bottom sediments. The primary spillway will be a 36
inch corrugated metal pipe with an 18 inch corrugated metal pipe serving
as the emergency spillway. The peak pool increase is 3.3 feet for a 25
yr-24 hr storm with the peak discharge being 32.6 cfs. The inflow
points for this pond have been situated to utilize treatment length
available within the pond.

The design of this pond entails: providing a treatment volume
equal to 10/24 of the total runoff volume, sediment volume equal to the
sediment yield for two years of life as predicted by the Universal Sotl
Loss Equation, and an outlet performance verification as routed using
the SEDIMOT II computer model.

The specific pond design can be found on the following pages. The
pond plan view, profile and cross section are located on Drawing PH4-3.



Pond (035C)

TEMPORARY IMPOUNDMENT POND (035C)

Drainage Area : 31.8 ac.

Design Event - Normal Pool : 10 yr/24 hr (4.9 inches)
Design Event - Spillway Performance : 25 yr/24 hr (5.6 inches)
Storm Type : SCS Type 11

Hydrologic Soil Group : c

Curve Number - CN : 80 (Flat)

I. Pond Sizing Calculations

A. Total Runoff Volume (Vt):

From I11inois Exhibit 2-4, Engineering Field Manual - Notice 10,
6/74. Runoff Depth - 2.8l inches

Vt = Runoff Volume + Pumpage Volume

(31.8 ac)(2.81 inches) + 1200 gpm *60 minéhrg!24 hrs/day)
2 in/ft 7.48 gal/ft fté/ac

7.4 ac-ft + 5.3 ac-ft

vt

vVt
12.7 ac-ft

B. Pool Volume:

Consol proposes constructing the sediment pond such that the pond
volume provides 10/24 of the total runoff volume. This should
allow sufficient detention time to effectively treat the water.

Design Pool Volume = %% (12.7 ac-ft) = 5.3 ac-ft



Pond (035C)

C. Sediment Storage Volume:

The following are sediment yield calculations as predicted by the
Universal Soil Loss Equation (USLE) for an estimated 1ife of 2
years. Using the Universal Soil Loss Equation;

A = (R)(K){LS)(CP) where:

A = Average Soil Loss {tons/ac-yr)
R = Rainfall Erosivity Factor {(Annual) = 240
K = Soil Erodibility Factor - 0.43

(SCS Soils Interpretation Record)
*S5S = Slope Length and Steepness Factor
**CP = Control Practice Factor

The following USLE Parameters charts illustrate the Control
Practice Factor (CP) and topographic characteristics of the
watershed for specific time intervals during the estimated 2 year
life of the pond. Weighted averages of the USLE Parameters are
then applied to the Universal Soil Loss Equation for the period of
time specified to predict the sediment yield.

USLE Parameters

During the 1ife of the pond, the area is expected to be disturbed as
follows:

Location Area {ac) Activity Avg. Slope (%) CP
Entire Watershed Area 31.8 Disturbed 2.0 1.00
$=2.0 **CPp = 1.00
*.S = (.20
A = {240)(0.43)(0.20)(1.00)
A = 20.6 tons/ac-yr

Sediment Yield

(20.6 tons/ac-yr) (31.8 ac) (2 yr)
1310.2 tons

* Topographic Factor, LS "Applied Hydrology and Sedimentology for -
Disturbed Areas” p. 334, LS is derived using an Average Slope
Length = 100 ft. and an area weighted avg. slope, S.

w*  Control Practice Factor CP “"Applied Hydrology and Sedimentology for
Disturbed Areas" p. 390, Appendix 5A.
CP represents the area weighted average of the CP values.



Pond (035¢)
Sediment Volume = (1310.2 tons)(2000 1b)(*ft3 ac
tons 3
= 0,8 ac-ft

If pond 1ife exceeds 2 years and water quality necessitates, the pond
will be cleaned out to provide the appropriate treatment volume.

E. Total Pond Volume (Normal Pool):

Total Pond Volume = Design Pond Volume + Design Sediment Volume
5.3 ac-ft + 0.8 ac-ft

6.1 ac-ft

This pond will be constructed to provide 6.4 ac-ft of volume at
normal pool which exceeds the minimum design requirement of 6.1
ac-ft. Please see the following page for storage volume
calculations.

* This unit weight for sediment is based on a bulk submerged specific
gravity of 1.25 multiplied by the unit weight of water which is 62.4
1bs/ft3., This bulk submerged specific gravity is representative for
so0il distributions obtained from field samples. The sediment
composition indicated by these samples is medium fine to fine. (Refer
to page 71, Table 13, Sedimot II Users Manual.)



Pond (035C)

[I. OQutflow and Routing Calculations
A. Outlet Design:
Listed below 1s the stage-storage relationship for this pond:
Pond 035C
Stage Vs. Storage Chart
Cum.
Elevation Area Avg. Volume
(ft) (ac) Area Depth Volume (ac-ft)
------------------- (ac) (ft) {ac-ft) ———————
435 0.70 , 0.00
0.80 5.0 4,00
440 0.90 4.00
: 1.00 5.0 5.00
445 1.10 9.00
' 1.45 5.0 7.25
450 1.80 16.25
Pond (035C) has been designed to provide 6.4 ac-ft of normal pool
volume. This volume can be obtained at an elevation of 442.5 feet.
B. Outlet Verification: (See Drawing PH4-3)

A SEDIMOT II computer routing was performed to confirm peak
discharge and peak stage values for the 25 yr/24 hr storm event.

The outlet consists of a 36" CMP as the primary spillway and an 18"

CMP as the emergency spillway. (The emergency spillway was set at

;h$]10 year-24 hour peak stage elevation.) The results were as
ollows:

Peak Inflow a 108.2 cfs
Peak Discharge B 32.6 cfs
Peak Stage Elev. a 445.8 ft
Normal Pool Elev, = 442.5 ft



Pond Summary

Pond 036 is being proposed as temporary. It will treat 44.8 acres.
The pond is cross valley, and has been sized to treat a 10 yr-24 hour
storm as well as provide sediment volume for the site 1ife of two years.
We request this pond have a pump and/or pipe discharge. Pumping will
only be done during non-rainfall periods, with a minimum of two feet of
pool depth being maintained to prevent resuspension of bottom sediments.
The primary spillway will be a 36 inch corrugated metal pipe with an 18
inch corrugated metal pipe serving as the emergency spillway. The peak
pool increase is 1.6 feet for a 25 yr-24 hr storm with the peak
discharge being 12.0 cfs. The inflow points for this pond have been
situated to utilize treatment length available within the pond.

The design of this pond entails: providing a treatment volume
equal to 10/24 of the total runoff volume, sediment volume equal to the
sediment yield for two years of life as predicted by the Universal Soil
Loss Equation, and an outlet performance verification as routed using
the SEDIMOT II computer model. '

The specific pond design can be found on the following pages. The
pond plan view, profile and cross section are located on Drawing PH4-4.



Pond (036)

TEMPORARY IMPOUNODMENT POND (036)

Drainage Area : 44 .8 ac. :
Design Event - Normal Pool : 10 yr/24 hr (4.9 inches)
Design Event - Spillway Performance : 25 yr/24 hr (5.6 inches)
Storm Type : SCS Type I1

Hydrologic Soil Group : c

Curve Number - CN : . 80 (Flat)

I. Pond Sizing Calculations

A. Total Runoff Volume {Vt):

From I11inois Exhibit 2-4, Engineering Field Manual - Notice 10,
6/74. Runoff Depth - 2.81 inches

vt

Vt = (44.8 ac){2.81 inches) , 1200 gpm 160 m1n£hr)é24 hrs/day)
12 in/ft .48 gal/ft 3560 ft</ac

Vt = 10.5 ac-ft + 5.3 ac-ft
15.8 ac-ft

Runoff Volume + Pumpage Volume

B. Pool Volume:

Consol proposes constructing the sediment pond such that the pond
volume provides 10/24 of the total runoff volume. This should
allow sufficient detention time to effectively treat the water.

Design Pool Volume = %% (15.8 ac-ft) = 6.6 ac-ft



Pond (036)

C. Sediment Storage Volume:

The following are sediment yield calculations as predicted by the
Universal Soil Loss Equatfon (USLE) for an estimated life of 2
years. Using the Universal Soil Loss Equation;

A = (R)(K)(LS)(CP) where:

A =-Average Soil Loss (tons/ac-yr)
R = Rainfall Erosivity Factor (Annual) = 240
K = Soil Erodibility Factor - 0.43

(SCS Soils Interpretation Record)
*LS = Slope Length and Steepness Factor
**CP = Control Practice Factor

The following USLE Parameters charts illustrate the Control
Practice Factor (CP) and topographic characteristics of the
watershed for specific time intervals during the estimated 2 year
1ife of the pond. Weighted averages of the USLE Parameters are
then applied to the Universal Soil Loss Equation for the period of
time specified to predict the sediment yleld.

USLE Parameters

During the life of the pond, the area is expected to be disturbed as
follows:

Location Area (ac) Activity Avg. Slope (%) CP
Entire Watershed Area 44.8 Disturbed 5.0 1.00
§=5.0 **CPp = 1,00
= (.63

*S
A = (240)(0.43)(0.53)(1.00) '
A = 54.7 tons/ac-yr
Sediment Yield = (54.7 tons/ac-yr) (44.8 ac) (2 yr)
= 4901.1 tons
* Topographic Factor, LS "Applied Hydrology and Sedimentology for

Disturbed Areas” p. 334, LS is derived using an Average Slope
Length = 100 ft. and an area weighted avg. slope, S.

**  Control Practice Factor CP "Applied Hydrology and Sedimentology for
Disturbed Areas" p. 390, Appendix 5A.
CP represents the area weighted average of the CP values.



Pond (036)

{4901.1 tons){2000 1b)(*ft3) ac
tons Tbs 43560 ft2

u

Sediment Volume

2.9 ac-ft

If pond 1ife exceeds 2 years and water quality necessitates, the pond
will be cleaned out to provide the appropriate treatment volume.

E. Total Pond Volume {(Normal Pool):

Total Pond Yolume = Design Pond Volume + Design Sediment Volume
6.6 ac-ft + 2.9 ac-ft

9.5 ac-ft

This pond will be constructed to provide 10.5 ac-ft of volume at
normal pool which exceeds the minimum design requirement of 9.5
ac-ft. Please see the following page for storage volume
calculations.

* This unit weight for sediment is based on a bulk submerged specific
gravity of 1.25 multiplied by the unit weight of water which is 62.4
1bs/ft®. This bulk submerged specific gravity is representative for
soil distributions obtained from field samples. The sediment
composition indicated by these samples is medium fine to fine. ({Refer
to page 71, Table 13, Sedimot Il Users Manual.)



Pond (036)

II. Qutflow and Routing Calculations

A. Qutlet Design:

Listed below 1s the stage-storage relationship for this pond:

Pond 036
Stage Vs. Storage Chart

Elevation Area Avg. Volume

(ft) (ac) Area Depth  Volume (ac-ft)

------------------- (ac) (ft) (ac-ft) ———————

445 0.00 0.00
2.10 5.0 10,50

450 4.20 10.50
5.25 5.0 26.25

455 6.30 36.75

Pond (036) has been designed to provide 10.5 ac-ft of normal pool
volume. This volume can be obtained at an elevation of 450.0 feet.

B. Outlet Verification: (See Drawing PH4-4)

A SEDIMOT II computer routing was performed to confirm peak
discharge and peak stage values for the 25 yr/24 hr storm event.
The outlet consists of a 36" CMP as the primary spillway and an 18"
CMP as the emergency spillway. (The emergency spillway was set at
the 10 year-24 hour peak stage e1evat1on.? The results were as
follows:

Peak Inflow

152.5 cfs
12.0 cfs
Peak Stage Elev. = 451.6 ft
450.0 ft

Peak Discharge

Normal Pool Elev.



Pond Summary

Pond 037 is being proposed as temporary. It will treat 47.3 acres.
The pond is cross valley, and has been sized to treat a 10 yr-24 hour
storm as well as provide sediment volume for the site 1ife of two years.
We request this pond have a pump and/or pipe discharge. Pumping will
only be done during non-rainfall periods, with a minimum of two feet of
pool depth being maintained to prevent resuspension of bottom sediments.
The primary spiliway will be a 36 inch corrugated metal pipe with an 18
inch corrugated metal pipe serving as the emergency spillway. The peak
pool increase is 1.6 feet for a 25 yr-24 hr storm with the peak
discharge being 13.8 cfs. The inflow points for this pond have been
situated to utilize treatment length available within the pond.

The design of this pond entails: providing a treatment volume
equal to 10/24 of the total runoff volume, sediment volume equal to the
sediment yield for two years of 1ife as predicted by the Universal Soil
Loss Equation, and an outlet performance verification as routed using
the SEDIMOT II computer model.

The specific pond design can be found on the following pages. The
pond plan view, profile and cross section are located on Drawing PH4-4,



Pond (037)

TEMPORARY IMPOUNDMENT POND (037)

Drainage Area : 47.3 ac. '
Design Event - Normal Pool : 10 yr/24 hr (4.9 inches)
Design Event - Spillway Performance : 25 yr/24 hr (5.6 inches)
Storm Type : SCS Type 11

Hydrologic Soil Group : c

Curve Number - CN : 80 (Moderate)

[. Pond Sizing Calculations

A. Total Runoff Volume (Vt):

From I11inois Exhibit 2-4, Engineering Field Manual - Notice 10,
6/74. Runoff Depth - 2.81 inches

vt

Vt = {47.3 ac)(2.81 inches) + 1200 gpm #60 minéhrE!24 hrs/day)
12 in/ft .48 gal/ft ft</ac

Vt = 11.1 ac-ft + 5.3 ac-ft

Runoff Volume + Pumpage Volume

16.4 ac-ft

8. Pool Volume:

Consol proposes constructing the sediment pond such that the pond
volume provides 10/24 of the total runoff volume. This should
allow sufficient detention time to effectively treat the water.

Design Pool Volume = %% (16.4 ac-ft) = 6.8 ac-ft



Pond (037)

€. Sediment Storage Volume:

The following are sediment yield calculations as predicted by the
Universal Soil Loss Equation (USLE) for an estimated life of 2
years. Using the Universal Soil Loss Equation;

A = {(RY(K)(LS){CP) where:

A = Average Soil Loss (tons/ac-yr)
R = Rainfall Erosivity Factor (Annual) = 240
K = Soil Erodibility Factor - 0.43
(SCS Soils Interpretation Record)
*LS = Slope Length and Steepness Factor
**CP = Control Practice Factor

The following USLE Parameters charts i11lustrate the Control
Practice Factor {CP) and topographic characteristics of the
watershed for specific time intervals during the estimated 2 year
1ife of the pond. Weighted averages of the USLE Parameters are
then applied to the Universal Soil Loss Equation for the period of
time specified to predict the sediment yield.

USLE Parameters

During the 1ife of the pond, the area is expected to be disturbed as
follows:

Location Area (ac) Activity Avg. Slope (%) CP
Entire Watershed Area 47.3 Disturbed 7.0 1.00
$=17.0 **CP = 1,00
*S = 0.82

A = (240)(0.43)(0.82)(1.00)
A = 84.6 tons/ac-yr

Sediment Yield = (84.6 tons/ac-yr) (47.3 ac) (2 yr)
= 8003.2 tons
* Topographic Factor, LS “Applied Hydrology and Sedimentology for
Disturbed Areas" p. 334, LS is derived using an Average Slope
Length = 100 ft. and an area weighted avg. slope, S.
**  Control Practice Factor CP "Applied Hydrology and Sedimentology for

Disturbed Areas"” p, 390, Appendix 5A.
CP represents the area weighted average of the CP values.



Pond (037)
Sediment Volume = (8003.2 tons){2000 1b)(*ft? ac
tons s 43560 ft2
= 4,7 ac-ft

If pond life exceeds 2 years and water quality necessitates, the pond
will be cleaned out to provide the appropriate treatment volume.

E. Total Pond Volume (Normal Pool):

Total Pond Volume = Design Pond Volume + Design Sediment Volume
6.8 ac-ft + 4,7 ac-ft

11.5 ac-ft

This pond will be constructed to provide 11.6 ac-ft of volume at
normal pool which meets the minimum design requirement of 11,5
ac-ft. Please see the following page for storage volume
calculations.

* This unit weight for sediment is based on a bulk submerged specific
gravity of 1.25 multiplied by the unit weight of water which is 62.4
Ibs/ft3. This bulk submerged speciffc gravity is representative for
soil distributions obtained from field samples. The sediment
composition indfcated by these samples is medium fine to fine. (Refer
to page 71, Table 13, Sedimot II Users Manual.)



Pond (037)

I1I. Outflow and Routing Calculations
A. Outlet Design:
Listed below is the stage-storage relationship for this pond:
Pond 037
Stage Vs. Storage Chart
Cum.
Elevation Area Avg. . Volume
(ft) (ac) Area Depth  Volume (ac-ft)
------------------- (ac) (ft) (ac-ft) ——————-
449 0.00 0.00
0.05 1.0 0.05
450 0.10 0.05
1.00 5.0 5.00
455 1.90 5.05
4.35 5.0 21.75
460 6.80 , - 26.80
Pond (037) has been designed to provide 11.6 ac-ft of normal pool
volume. This volume can be obtained at an elevation of 457.2 feet.
B. Outlet Verification: (See Drawing PH4-4)

A SEDIMOT 1I computer routing was performed to confirm peak
discharge and peak stage values for the 25 yr/24 hr storm event.
The outlet consists of a 36" CMP as the primary spillway and an 18"
CMP as the emergency spillway. (The emergency spillway was set at
Fh?]lo year-24 hour peak stage elevation.g The results were as
ollows: :

Peak Inflow = 161.0 cfs
Peak Discharge s 13.8 cfs
Peak Stage Elev, = 458.8 ft
Normal Pool Elev. = 457.2 ft



ILLINOIS DEPARTMENT OF MINES AND MINERALS

= Ronald E. Morse
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RESOURCES FAX: (217) 5244819
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MEMORANDUM
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TO: Steve Chard, Department of Agriculture reLsAE
Patrick’Malone, Department of Conservation NOV 1 0 2015
Kyrf D. Neibergall, Environmental Protection Agency
urt D. Neibergall, Environmental Protection Agency REVIEWER: JKS

David Boyce, Department of Transportation
Thomas E. Emerson, Illinois Historic Preservation Agency
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DATE: November 19,__ 1992 - ~
T NOV 20 1o
FROM: Erest - Permit Coordinator v 1592
MINE . b
co.‘.imd;u’-:‘ 43a .ﬂ\i hl-

s rﬁZﬁm&ion Division
RE; Su Mining Interagency Committee

Enclosed please find Insignificant Permit Revision No. 31 ai:proved by the Department for
Consolidation Coal Company, Burning Star No. 4 Mine, Permit No. 152. This revision grants
approval to revise the drainage plan, on pond and roads.

Insignificant operations revisions are approved pursuant to 62 Ill. Adm. Code 1774.13(b)(2).
Insignificant permit revisions are approved pursuant to 62 Ill. Adm. Code 1774.13(b)(2).
Incidental boundary revisions are approved pursuant to 62 Ill. Adm. Code 1774.13(d).
Exemptions from the use of a sediment pond are approved pursuant to 62 Ill. Adm.
Code 1816.41(d)(1)/ 1817.41(d)(1). \6
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ILLINOIS DEPARTMENT OF MINES AND MINERALS

pr— Ronald E. Morse
Olrector
T

LAND RECLAMATION DIVISION
_/‘ Wl 300 WEST JEFFERSON STREET - SUITE 300
pr———] £O. BOX 10197
~e— SPRINGFIELD, ILLINOIS &2791-0197

PROTECTING OUR TELEPHONE: (217) 782-4970

RESOURCES FAX: (217) 824-4819

October 22, 1992
Mr. Ervin Anderson

Consolidation Coal Company
12755 Olive Boulevard.
St. Louis, Missouri 63141
EPADIVSION OF RECORDS MANACENENS
RELEASILE
Dear Mr. Anderson: NOV 1 0 2015
REVIEWER: JKS

Re:  Insignificant Revision No. 31
Permit No. 152

The appropriate Department technical staff have reviewed the proposed mining operations plan
change dated September 14, 1992, submitted by Consolidation Coal Company for Burning Star
No. 4 Mine. Consolidation Coal Company has requested approval to revise the Phase IV Surface
Drainage Control Plan, Sediment Pond 035A, Lateral Roads L-1, L-2 and Service Road S-3.
Since this operation is not currently approved, it will constitute a mining operations change.
Section 1774.13(b)(2)(D) of Title 62 of the Illinois Administrative Code allows such insignificant
revisions if the proposed changes:

1. Are described in writing.

2. Will not have a significant potential adverse impact on the achievement of final
reclamation plans or upon the surrounding area.

The Department has determined the proposed change is in compliance with 62 M. Adm.
Code 1700 - 1850, is insignificant and will not change the final reclamation plan for this permit
and hereby exempts Consolidation Coal Company from submitting a permit revision application in -
accordance with Section 1774.13(b)(2)(D). The Department grants permission to revise the
Phase IV drainage plan, Pond 035A, the lateral roads, and service road, as proposed in the
aforementioned submittal. Please submit ten (10) additional copies of your request letter(s) and
maps to this office.

All conditions and provisions contained in the original permit approval also apply to this revision.
Approval from this agency does not relieve Consolidation Coal Company from obtaining approval
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from other agencies requiring such. Should you have any questions, please contact Darin Martin
at our Carterville office (618-985-6525).

Sincerely,

Fred K. Bowman, Supervisor

Land Reclamation Division
FKB:DM:mc
ce: D.Martin
OSMRE
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tinant
12755 Qiive Boulevard
St. Louts, Misaowri 83141
(314) 275.2300

JPADIITION OF RECORDS MANAGENENS
September 14, 1992 RELEASASLE

NOV 1 0 2015

REVIEWER: JKS

Mr. Fred K. Bowman, Supervisor

[111inois Department of Mines & Minerals
Land Reclamation Division

300 West Jefferson, Suite 300

P. 0. Box 10197

Springfield, 1L 62791-0197

Re: Burning Star #4, Permit #152
Phase IV Drainage Revision and Road Change

Dear Mr. Bowman:

In accordance with Rule 1774.13(b)(2)(D&E), Consol 1{is requesting an
insignificant mining operations plan change to the above referenced
permit.

This request involves a revision to Phase IV of the Surface Drainage
Control Plan at Burning Star #4.

Pond 035A is being revised to accommodate a larger watershed area. In
addftion, we are revising Lateral Roads L-1, L-2 and Service Road S-3.

Following is a 1ist of the revised and additional information to be
included in Permit 152.

Design & Narrative Pages

Replace Pond 035A design pages with new Pond 035A design pages.
Add Road Ditch R design to Phase IV design pages.
Add Silt Trap information to Phase IV design pages. .
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Mr. Fred K. Bowman
September 14, 1992
Page 2

Maps and Drawings

Revised Drawings PH4-1, 2, 3, LRl and S2.
Revised Surface Drainage Control Map F,
Revised Mine Operations Plan Map D.
If you have any questions, please call Marc Tidquist at 314-275-2337.
Sincerely,
’%—iﬁo&

Ervin Anderson
Supervisor - Design & Construction

EA;mt/vls
Enclosures

cc: D. Martin, IDMM - Carterville (w/sealed maps)
K. Niebergall, IEPA --Springfield, (w/sealed maps)



ENGINEERING CERTIFICATION

I hereby certif:y the engineering destgn used in preparation of this applica-
tion, attachments, and supplements was done by me or under my direct supervisi‘on.

[ further certify to the best of my knowledge al) such design is in accordance
with all applicable local, state and federal laws, rules, and regulations.

[[] wmereas the Reclamation Plan calls for an alternative land use, I also cer-
tify the plans conform to appiicable accepted standards for adequate land stability,
drainage vegetative cover, and sesthetic design appropriate for the post-mining use
of the site. )

Dﬂhareas the operation proposes disposal of spoil or waste materials in areas
other than mine workings or excavations, I also certify such fills are des_igned in
accordance with recognized professional standards and all applicable laws.

@Certification of I1linois Environmental Protection Agency - 35 111, Admin.
Code 405.104(a) Permit. In my professional judgment, the plans and speéifications
submitted as part of this application describe an operation which will meet all
applicable effiuent and water quality standards. I certify that I am familiar with
all of the plans, spéciﬂcations. reports, and maps submitted as part of this
application and that said plans; etc. are accurate insofar as they represent

existing conditions.

Marc A. Tidquist 062-045997
Name TTTino1s Hegistration Rumber (Seal)

Consolidation Coal any 318-2758- 2337
—Consol tdation Coa) Compan TR T

12755 O11ve Blvd., oo™ it St. Louls, MO 63141
Mddress . -
\‘ I_ u Fl -

Q=-11-92
— Uate

(Revised 7/25/88)




NPDES CERTIFICATION

I certify under penalty of law that I have personally examined
and am familiar with the information submitted in the attached
document; and based on my 1inquiry of those individuals
immediately responsible for obtaining the information, [ believe
the submitted information is true, accurate and complete. [ am
aware that there are significant penalties for submitting false
information including the possibility of fine and imprisonment.

o Rieadf - 99

Grayson G. Heard Date
Senior Vice President -
Mid-Continent Region




Pond Summary

Pond 035A is being proposed as temporary. It will treat a
watershed area of 44.5 acres. The pond {s cross valley, and has been
sized to treat a 10 yr-24 hour storm as well as provide sediment volume
for the site 1ife of two years. We request this pond have a pump and/or
pipe discharge. Pumping will only be done during non-rainfall periods,
with a minimum of two feet of pool depth being maintained to prevent
resuspension of bottom sediments. The primary spillway will be a 36
inch corrugated metal pipe decant with an 18 inch corrugated metal pipe
serving as the emergency spillway. The peak pool increase is 1,4 feet
for a 25 yr-24 hr storm with the peak discharge being 28.6 cfs. The
inflow points for this pond have been situated to utilize treatment
length available within the pond.

The design of this pond entails: providing a treatment volume
equal to. 10/24 of the total runoff volume, sediment volume egual to the
sediment yield for two years of 1ife as predicted by the Universal Soil
Loss Equation, and an outlet performance verification as routed using
the SEDIMOT II computer model.

The specific pond design can be found on the following pages. The
pond plan view, profile and cross section are located on Drawing PH4-3,



Pond {(035A)

TEMPORARY IMPOUNDMENT POND (035A)

Drainage Area : 44.5 ac.

Design Event - Normal Pool : 10 yr/24 hr (4.9 inches)
Design Event - Spillway Performance : 25 yr/24 hr (5.6 inches)
Storm Type : SCS Type I1I

Hydrologic Soil Group : C

Curve Number - CN : 80 (Flat)

I. Pond Sizing Calculations {Normal Pool)

A. Total Runoff Volume (Vt):

From I11inois Exhibit 2-4, Engineering Field Manual - Notice 10,
6/74. Runoff Depth for 10 yr/24 hr storm is 2.81 inches.

Vt = Runoff Volume + Pumpage Volume

Vt = (44.5 ac'§2.81 inches) + 1200 ggm %60 min/hrE!24 hrs/day)
n/ft .48 gal/Tt t</ac
Vt = 10.4 ac-ft + 5.3 ac-ft

15.7 ac-ft

B. Pool Volume:

Consol proposes constructing the sediment pond such that the pond
volume provides 10/24 of the total runoff volume. This should
allow sufficient detention time to effectively treat the water.

Design Pool Volume = %% (15.7 ac-ft) = 6.5 ac-ft



Pond (035A)

C. Sediment Storage Volume:

The following are sediment yield calculations as predicted by the
Universal Soil Loss Equation (USLE) for an estimated life of 2
years. Using the Universal Soi1l Loss Equation;

A = (R)(K)(LS)(CP) where:

A = Average Soil Loss (tons/ac-yr)
R = Rainfall Erosivity Factor (Annual) = 240
K = Soil Erodibility Factor - 0.43
(SCS Soils Interpretation Record)
*LS = Slope Length and Steepness Factor
**CP = Control Practice Factor

The following USLE Parameters charts 11lustrate the Control
Practice Factor (CP) and topographic characteristics of the
watershed for specific time intervals during the estimated 2 year
1ife of the pond. Weighted averages of the USLE Parameters are
then applied to the Universal Soil Loss Equation for the period of
time specified to predict the sediment yield.

USLE Parameters

During the 1ife of the pond, the area is expected to be disturbed as
follows:

Location Area (ac) Activity Avg. Slope (%) CP
Entire Watershed Area 44.5 Disturbed 2.0 1.00
S =2.0 **CPp = 1.00
*.S = 0,20
A = (240)(0.43)(0.20)(1.00)

p -]
nu

20.6 tons/ac-yr
Sediment Yield = (20.6 tons/ac-yr) (44.5 ac) (2 yr)
= 1833.4 tons
* Topographic Factor, LS "Applied Hydrology and Sedimentoiogy for
Disturbed Areas" p. 334, LS is derived using an Average SIope
Length = 100 ft. and an area weighted avg. slope, S.
**  Control Practice Factor CP "Applied Hydrology and Sedimentology for

Disturbed Areas" p. 390, Appendix 5A.
CP represents the area weighted average of the CP values.



Pond (035A)

(1833.4 tons) (2000 1b)(*ft3 ac
tons 7 s 483560 ft2
1.1 ac~-ft

Sediment Volume

If pond 1ife exceeds 2 years and water quality necessitates, the pond
will be cleaned out to provide the appropriate treatment volume.

E. Total Pond Volume (Normal Pool):

Total Pond Volume = Design Pond Volume + Design Sediment Volume
6.5 ac-ft + 1,1 ac-ft

7.6 ac-ft

This pond will be constructed to provide 8.7 ac-ft of volume at
normal pool which exceeds the minimum design requirement of 7.6
ac-ft. Please see the following page for storage volume
calculations.

* This unit weight for sediment 1s based on a bulk submerged specific
gravity of 1.25 multipiied by the unit weight of water which is 62.4
Tbs/ft®. This bulk submerged specific gravity is representative for
soil distributions obtained from field samples. The sediment
composition indicated by these samples is medium fine to fine. (Refer
to page 71, Table 13, Sedimot II Users Manual.)



Pond (035A)

[I. Outflow and Routing Calculations
A.  Outlet Design:

_Listed below is the stage-storage relationship for this pond:

Pond 035A
Stage Vs. Storage Chart

Cum,
Elevation Area Avg. Volume
(ft) (ac) Area Depth  Yolume (ac-ft)
------------------- (ac) (ft) (ac-ft) ——————
432.5 0.00 ‘ 0.00
1.15 2.5 2.88
435 2.30 _ 2.88
' 3.80 5.0 19.00
440 5.30 21.88
7.80 5.0 39.00
445 10.3 60.88

Pond (035A) has been designed to provide 8.7 ac-ft of normal pool
volume. This volume can be obtained at an elevation of 437.0 feet.

Qutiet Verification: (See Drawing PH4-3)

A SEDIMOT 11 computer routing was performed to confirm peak
discharge and peak stage values for the 25 yr/24 hr storm event.
The outlet consists of a 36" decant as the primary spillway and an
18" CMP as the emergency spillway. (The emergency spillway was set
at the 10 year-24 hour peak stage elevation of 438.1 feet.) The
results were as follows:

Peak Inflow = 151.4 cfs
Peak Discharge = 28.6 cfs
Peak Stage Elev. =  438.4 ft

Normal Pool Elev. 437.0 ft



SILT TRAP

A small Silt Trap is proposed within the watershed of Pond 035A.
This silt trap will have a surface area of approximately 0.4 acres at a
depth of 1-2 feet. It will be maintained at a pool elevation of 442.5'.
The Silt Trap will have a trapezoidal open channel outlet which will
discharge to Pond 035A. The outlet channel will be approximately 700
feet long with 5.5 feet of drop. The resultant flowline gradient will
be 0.008 ft/ft. The maximum and minimum depths available in the channel
will be 9 feet and 2 feet respectively. It is important to note that
the Si1t Trap and associated outlet channel are included within the
design watershed of Pond 035A. The Silt Trap will be providing
additional upstream treatment volume for Pond 035A's inflow, therefore,
no specific size is required. The location of this small Silt Trap is
provided on Drawings PH4-1, 3 and Surface Drainage Control Map F. Below
is a brief outlet size determination.

OUTLET CHANNEL SIZING

The Silt Trap will receive surface runoff as well as pumpage and
discharge it to Pond 035A. The Silt Trap's tributary drainage s equal
to 7.8 acres. From the SCS Engineering Field Manual, Chapter 2, Section
10, Page 5.21.

For 7.8 Acres, CN 80, 2 yr/24 hr storm, 3.5"
Q peak = 11 cfs (+ 1 cfs pumpaée)

= 12 cfs
This ditch was designed for 12 ¢fs. Using Manning's Open
Channel Flow Equation, where Width = 6 ft ‘
n = 0.030

s = 0.008 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal

Flow Depth
.67 5
® 0.6' Q=1.49 (4.32) (0.50) (0.008)" Q = Av
0.030 ] 12.1 = 4.3v
= 12.1 cfs 2.8 f/s = v

As can be seen from the above information, at a flow depth of 0.6
feet, the Silt Trap's outlet can convey 12.1 cfs at a velocity of 2.8
fps.



Temporary Road Ditch R

Ditch R will receive surface runoff as well as pumpage and direct
it to Pond 035A. Ditch R's tributary drainage is equal to 3.9 acres.
From the SCS Engineering Field Manual, Chapter 2, Section 10, Page 5.21,

For 3.9 Acres, CN 80, 2 yr/24 hr storm, 3.5"

Q peak = 6 cfs (+ 1 cfs pumpage)

s 7 cfs
This ditch was designed for 7 cfs. Using Manning's Open
Channel Flow Equation, where Width = g g;o
n = .

s = 0.0035 ft/ft
Sideslope = 2H to 1V
Channel Geometry = Trapezoidal

Flow Depth
00.6' Q=1.49 (4.32) (0.50)%7 (0.0035)°> q=av
0.0% 8.0 = 4,3y
= 8.0 cfs 1.9 f/S sy

As can be seen from the above information, at a flow depth of 0.4'
feet, Ditch R can convey 8.0 cfs at a velocity of 1.9 fps.

Plan View, Cross Sections and Profile, for Ditch R, can be found on
Drawings PH4-1 & 2.



ILLINOIS DEPARTMENT OF MINES AND MINERALS

a ) Ronald E. Morse
Director
LAND RECLAMATION DIVISION
| 300 WEST JEFFERSON STREET - SUITE 300
| pmm——— PO. BOX 10197
SPRINGFIELD, ILLINOIS 82791-0197

PROTECTING OUR TELEPHONE: (217) 782-4970

RESOURCES FAX: (277) 524-4019

MEMORANDUM

NDMBOK OF RECORDS MANASERENT
RELEARADLE

TO: Steve Chard, Department of Agriculture NOV 1 0 2015
Patrick ¥alone, Department of Conservation o
Kupt'D. Neibergall, Environmental Protection Agency REVIEWER: J<3

rt D. Neibergall, Environmental Protection Agency

David Boyce, Department of Transportation

Thomas E. Emerson, Illinois Historic Preservation Agency

DATE: December 29, 1992 -RECEIVED

FROM: Errieat Ashby_ Pt .Coor'or DEC 30 1992

MINE POLLUTION
CONTROL PROGRAM

Buffface Mining Interagency Committee

Enclosed please find Insignificant Permit Revision No. 34 approved by the Department for
Consolidation Coal Company, Bumning Star No. 4 Mine, Permit No. 74. This revision grants
approval to construct a diversion ditch, plug and CMP.,

Insignificant operations revisions are approved pursuant to 62 IIl. Adm. Code 1774.13(b)(2).
Insignificant permit revisions are approved pursuant to 62 Iil. Adm. Code 1774.13(b)(2).
Incidental boundary revisions are approved pursuant to 62 Ill. Adm. Code 1774.13(d).
Exemptions from the use of a sediment pond ar rsuant to 62 Ill. Adm.

e approved pu
Code 1816.41(d)(1)/ 1817.41(d)(1). D @@Em

Enclosure

cc:  C.Treworgy - ISGS ’4 10")’ JAN 0 41333
O Bunnels - SCS (Z 66 '/v 77 Environmsntal Protection Agency
o 7 m MARION REGIONAL OFFICE
OSMRE oY
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ILLINOIS DEPARTMENT OF MINES AND MINERALS

Ronald E. Morse
Director
LAND RECLAMATION DIVISION
- 300 WEST JEF?:.SB.:‘! Bl‘:l'E?ET = SUITE 300
— ' SPRINGFIELD, ILLINGIS 62731-0197
PROTECTING QUR TELEPHONE: (217) T82-4370
RESOURCES FAX: (217) 524-a8tp
December 7, 1992 PR TMECH CF REC0R03 UANAGENENT
Mr. Ervin A. Anderson ° NOV 1.0 205
Consolidation Coal Company REVIEWER: JKS
12755 Olive Boulevard
St. Louis, Missouri 63141 E@@W@j [D)
N0 41993
Dear Mr. Anderson: A
- . Environmental Protection Agency
Re:  Insignificant Revision No. 34 MARION REGIONAL OFFICE

Permit No. 74

The appropriate Department technical staff have reviewed the proposed mining operations plan
change dated November 6, 1992, submitted by Consolidation Coal Company for Burning Star
No. 4 Mine. Consolidation Coal Company has requested approval to construct a temporary
diversion ditch, and a temporary plug and 48" CMP, to begin filling the Final Cut Lake "J". Since
this operation is not currently approved, it will constitute a mining operations change.
Section 1774.13(b)2)XD) of Title 62 of the Dlinois Administrative Code allows such insignificant
revisions if the proposed changes:

L. Are described in writing.

2. Will not have a significant potential adverse impact on the achievement of final
reclamation plans or upon the surrounding area.

The Department has determined the proposed change is in compliance with 62 IN. Adm.
Code 1700 - 1850, is insignificant and will not change the final reclamation plan for this permit
and hereby exempts Consolidation Coal Company from submitting a permit revision application in
accordance with Section 1774.13(b)(2)(D). The Department grants permission to construct the
diversion ditch, plug and 48" CMP, as temporary measures to begin filling the Final Cut Lake "J",
as proposed in the aforementioned submittal. Please submit ten (10) additional copies of your
request letter(s) and maps to this office.

The Department has determined that no additional bond will be required for the proposed

operations plan revision. The Department presently holds adequate surety bond to ensure
reclamation of this small area.

x¢ . |AC”
Ce.

Printed an Recycied Feper



-

All conditions and provisions contained in the original permit approval also apply to this revision.
Approval from this agency does not relieve Consolidation Coal Company from obtaining approval
from other agencies requiring such.

Should you have any questions, please contact Darin Martin at our Carterville office
(618-985-6525).

WIAIIE 1L IA0IRF ISR Sincerely,

ens a1 voy ﬁ Ne K !

2o IWINV-

Fred K. Bowman, Supervisor
Land Reclamation Division

FKB:DM:mc
cc: D.Martin
OSMRE
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Consolidation Coal Company
Mid-Continent Region

12755 Olve Boulevard

St Louis, Missoun 63141
{314) 275-2300

November 6, 1992

Mr. Fred W. Bowman, Supervisor

[11inois Department of Mines & Minerals
Land Reclamation Division

300 West Jefferson, Suite 300

P. 0. Box 10197 R LMYION OF RECORDS RANAQEMENT
RELEAMZLE

Springfield, IL 62791-0197
Re: Request for Insignificant Revision NOV 10 2015
Permit No. 74, Burning Star No. 4 Mine REVIEWER: JKS

Dear Mr. Bowman:

In accordance with Rule 1774.13, we are requesting an insignificant
revision to the surface drainage control plan and Mining Operations Plan
Map of Permit #74 at Burning Star No. 4 Mine. Our request involves
diverting drainage into Final Cut Lake “J" located adjacent to the west
side of the Huggins Cemetery. The objective of our request is to begin
filling the final cut lake and reestablishing the ground water table of
the surrounding reclaimed Tand prior to returning flows into the
reconstructed Galum channel and floodplain.

The Northern Diversion shall be temporarily plugged averting flow into a
section of the restored Galum Channel which is planned to be constructed
during the 4th quarter of 1992. In order to direct flow into the
channel restoration, a short section of ditch (approximately 275 feet in
length) will be required. This section of ditch is proposed as
temporary and shall be excavated in accordance with the configuration
and dimensions (10 ft. bottom width and side slope of 2H:1V) of the
Northern Diversion. The temporary plug shall be built to tie into the
top elevation of the existing levee.

In addition to the conveyance of flow through the Northern Diversion, we
request the option to install a 4B-inch corrugated metal pipe. This
pipe would be used to provide additional flow should the drainage from
the Northern Diversion be insufficient to recharge the final cut lake in
an adequate time period. The pipe would be placed approximately 4 feet
above the bottom of the channel and will be utilized to convey flood
water from the Galum Diversion back into the Northern Diversion. The
pipe will be equipped with a slide gate on the west end of the pipe and
a flap gate installed on the east end of the pipe. Riprap will be
placed at the discharge end of the pipe to prevent scouring and erosion
of the plug. The plug shall be constructed with 2.5H:1V side slopes and
have an over-all minimum top width of 15 feet. A cross-sectional view
of the proposed plug is attached. The plug will be vegetated to protect
against possible erosion. On completion of recharging the final cut
lake, the temporary section of ditch will be backfilled and the Northern
Diversion- reopened.



Mr. Fred K. Bowman
November 5, 1992
Page 2

The Tocation of the Northern Diversion is incorrectly delineated on the
Mining Operations Plan Map D approved under Revision #1 to Permit 74,
The attached Mining Operations Plan Map has been modified by shifting
the small arrows delineating the Northern Diversion approximately 50
feet to the south. The location of proposed temporary berm has also
been delineated on the map.

These proposed changes will not alter the reclamation plan for Permit
No. 74 approved under Revision #1. An Engineering Certification.
Surface Drainage Control Map are also attached for this proposed
insignificant revision to the surface drainage control plan under Permit
No. 74.

If you have any questions concerning this request, please contact this
office.

Sincerely,

’
- z:;rwin A. Anderson
Supervisor - Design & Construction

EAA; tdk/v1s

Attachments



IPR - Temporary Plugging
‘ . Northern Diversion

ENGINEERING CERTIFICATION

I hereby certify the engineering design used in preparation of this applica-
tion, attachments, and supplements was done by me or under by direct supervision.
[ further certify to the best of my knowledge all such design is in accordance

with all applicable local, state and federal laws, rules and regulations.

Whereas the Reclamation Plan calls for an alternative land use, I also cer-

tify the plans conform to applicable accepted standards for adequate land stability,
drainage, vegetative cover, and aesthetic design appropriate for the post-mining use

of the site.

Whereas the operation proposes disposal of spotl or waste materials in areas

other than mine workings or excavations, I also certify such fills are designed in

accordance with recognized professional standards and all appiicable laws.

Certification for Illinois Environmental Protection Agency =~ 35 I11. Admin.

Code 405.104(a) Permit. In my professional judgement, the plans, and specifications
submitted as part of this application describe an operation which will meet all
applicable effluent and water quality standards. [ certify that I am familiar with
all of the plans, specifications, reports, and maps submitted as part of this
application and that said plans, etc., are accurate insofar as they represent

existing conditions.

r

r

Ervin A, Anderson 062-0038535
Name [T1inols Registration Runber (Seal)
Consolidation Coal Company 314-275-2414
_Flm : . Phone Number
12755 Olive Blvd., St. Louis, MO 63141

Vit 2t =N
Date
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NO SCALE 10-19-82
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ILLINOIS DEPARTMENT OF MINES AND MINERALS

2 Ronald E. Morse
Director
[ﬂ LAND RECLAMATION DIVISION
o . 300 WEST JEFFERSON STREET - SUITE 300
5299 /03 PO. BOX 10197 .

PROTECTING OUR

SPRINGFIELD, ILLINOIS 62791-0107
TELEPHONE: (217) 732-4970

REBOURCES ‘ :DU"&'- 3|||q3 FAX: (217) 5244819
f RECEivED ‘,
MEMORANDUM !
. [ JAN 141993
]

Pagrick Malone, Department of Conservation

rt D. Neibergall, Environmental Protection Agency
Kurt D. Neibergall, Environmental Protection Agency
David Boyce, Department of Transportation
Thomas E. Emerson, Illinois Historic Preservation Agency

. MINE POLLL ]
TO: i}e’v?(ud, Department of Agriculture L CONTROL ‘-‘-F""!"‘rﬁM ,‘

January 1

EPALMESION OF RECORDS MANAGEMENT
RELEASABLE

NOV 1 0 2015
REVIEWER: JKS

RE: Surface Mining Interagency Committee

Enclosed please find Insignificant Permit Revision No. 32 approved by the Department for
Consolidation Coal Company, Burning Star No. 4 Mine, Permit No. 152. This revision grants
approval to re-establish pond no. 033.

Insignificant operations revisions are approved pursuant to 62 Iil. Adm. Code 1774.13(b)(2).
Insignificant permit revisions are approved pursuant to 62 Ill. Adm. Code 1774.13(b)(2).
Incidental boundary revisions are approved pursuant to 62 Ill. Adm. Code 1774.13(d).
Exemptions from the use of a sediment pond are approved pursuant to 62 IIl. Adm.
Code 1816.41(d)(1)/ 1817.41(d)(1).

Enclosure
cc:  C.Treworgy - ISGS
W.Runnels - SCS
DMal'tln LT;\‘ *E_‘- ,—-\.—-\,]._ -
osMRE JIRASNaR )

JANT 1533

LTl b rotesEon fency
1= ~UH KEGFHONAL OFFICE

Printad on Recycied Peper



ILLINOIS DEPARTMENT OF MINES AND MINERALS
Ronal;:':.h:aom Lej#{zqy-?s
Da: 3/t/73

LAND RECLAMATION DIVISION
300 WEST JEFFERSON STREET ~ SUITE 300
PO. BOX 10197
SPRINGFIELD, ILLINOIS 62791-0197

[T

PROTECTING QUR TELEPHONE: (217) 782-4070
RESOURCES FAX: (217) 524-4810

MEMORANDUM RECEIVED

JAN 14 1993

TO: Steve Chard, Department of Agriculture MINE POLLUTION
Patrigk’Malone, Department of Conservation CONTROL PROGRAM .
Kyrt D. Neibergall, Environmental Protection Agency

urt D. Neibergall, Environmental Protection Agency

David Boyce, Department of Transportation

Thomas E. Emerson, Illinois Historic Preservation Agency

RE; Surface Mining Interagency Committee

Enclosed please find Insignificant Permit Revision No. 32 approved by the Department for
Consolidation Coal Company, Burning Star No. 4 Mine, Permit No. 152, This revision grants
approval to re-establish pond no. 033.

Insignificant operations revisions are approved pursuant to 62 Ill. Adm. Code 1774.13(b)(2).
Insignificant permit revisions are approved pursuant to 62 Ill. Adm. Code 1774.13(b)(2).
Incidental boundary revisions are approved pursuant to 62 IIl. Adm. Code 1774.13(d).
Exemptions from the use of a sediment pond are approved pursuant to 62 Il. Adm.
Code 1816.41(d)(1)/ 1817.41(d)(1).

Enclosure
cc.  C.Treworgy - ISGS

W.Runnels - SCS B o
D.Martin

REVIEWER: JKS

Printad on Racycied Papee



ILLINOIS DEPARTMENT OF MINES AND MINERALS

Y 1 Ronald E. Morse
Director

LAND RECLAMATION DIVISION
" 300 WEST JEFFERSON STREET - SUITE 300
p— P.O. BOX 10197

SPRINGFIELD, ILLINOIS 62791-0197
PROTECTING OUR TELEPHONE: {(217) T82-4970

AESOURCES FAK: (217) 3244819

January 5, 1993

'Mr. Ervin Anderson
Consolidation Coal Company

12755 Olive Boulevard EPROTATION OF RBCORDS MANAQEXYNT
St. Louis, Missouri 63141 ReLIAMaL
NOV 1 0 2015

Dear Mr. Anderson: REVIEWER: JKS

Re:  Insignificant Revision No. 32
Permit No. 152

The appropriate Department technical staff have reviewed the proposed mining operations plan
change dated December 7, 1992, submitted by Consolidation Coal Company for Burning Star
No. 4. Consolidation Coal Company has requested approval to re-establish a new Pond 033, in
the same location as former Pond 033, which has been mined through. Since this operation is not
currently approved, it will constitute a mining operations change. Section 1774.13(b)(2)(D) of
Title 62 of the Illinois Administrative Code allows such insignificant revisions if the proposed

changes:
1. Are described in writing.
2. Will not have a significant potential adverse impact on the achievement of final

reclamation plans or upon the surrounding area.

The Department has determined the proposed change is in compliance with 62 Ill. Adm.
Code 1700 - 1850, is insignificant and will not change the final reclamation plan for this permit
and hereby exempts Consolidation Coal Company from submitting a permit revision application in
accordance with Section 1774.13(b)}(2)(D). The Department grants permission to re-establish a
new Pond 033, as proposed in the aforementioned submittal. Please submit ten (10) additional
copies of your request letter(s) and maps to this office.

All conditions and provisions contained in the original permit approval also apply to this revision.
Approval from this agency does not relieve Consolidation Coal Company from obtaining approval
from other agencies requiring such.

Xc : [AC
Ce.



Should you have any questions, please contact Darin Martin at our Carterville office (618)
985-6525.

Sincerely,

@1@ Brrsn_

Fred K. Bowman, Supervisor
Land Reclamation Division

FKB:DM:mc

cc: MLH,:MMJQ»J 0NN
OSMRE™
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Consolidation Coal Company
Mid-Continent Region
12755 Olive

Boutevard
St. Louls, Missourl 63141
(314) 275-2300

December 7, 1992

Mr. Fred K. Bowman, Supervisor

I114nofs Department of Mines & Minerals
Land Reclamation Division

300 West Jefferson, Suite 300

P. 0. Box 10197

Springfield, IL 62791-0197

Mr. Kurt Neibergall

I114nois Environmental Protection Agency
Mining Program

2200 Churchill Road

P. 0. Box 19276

Springfield, IL 62794-9276

Re: Burning Star #4, Permit #152
Revision to Pond 033

Dear Mr. Bowman:

In accordance with Rule 1774.13(b}{2)(D&E), Consol {s requesting an
insignificant mining operations plan change to the above referenced

permit.

This request involves a revision to Pond 033 of the Surface Drainage

Control Plan at Burning Star #4.

Former Pond 033 has been mined through.

a new Pond 033, in the same location,

OOAE0N OF RECORD HRANAGTEENT
RELEASADLE

NOV 1 02015
REVIEWER: JKS

It is proposed to re-establish
reflecting the post-mining

topography. This revision will not affect the reclamation plan.



Mr. Fred K. Bowman
Mr. Kurt Neibergall
December 7, 1992
Page 2

Following is a 1ist of the revised and additional information to be
included in Permit 152.

Design & Narrative Pages

Replace Pond 033 design pages with new Pond 033 design pages.
Maps & Drawings
Add Drawing RD-1

Replace Surface Drainage Control Map F with the Revised Map F.

If there are any questions, please contact Marc Tidquist at
314-275-2337.

Sincere]y.

vin Anderson
Supervisor - Design & Construction

cc: D. Martin - IDMM, Carterville
EA;mat/vls



ENGINEERING CERTIFICATION

I hereby certify the engineering design used in preparation of this applica-
tion, attachments, and supplements was done by me or under my direct supervision,

[ further certify to the best of my knowledge all such design is in accordance
with all applicable local, state and federal laws, rules, and regulations.

Duhereas the Reclamation Plan calls for an alternative land use, I also cer-
tify the plans conform to applicable accepted standards for adequate land stability,
drainage vegetative cover, and aesthetic design appropriate for the post-mining use
of the site.

[:]Hhereas the operation proposes disposal of spoil or waste materials in areas
other than mine workings or excavations, I also certify such fills are designed in
accordance with recognized professional standards and a1l applicabie laws.

mCertification of I11inois Environmental Protectfon Agency - 35 111, Admin.
Code 405.104(2) Permit. In my professional judgment, the plans and specifications
submitted as part of this application describe an operation which will meet all
appiicable effluent and water quality standards. I certify that I am famtliar with
all of the plans, specifications, reports, and maps submitted as part of this
application aﬁd that said plans, etc. are.accurato insofar as they represent

existing conditions.

Marc A. Tidquist 062-045997
Name TTTInols Registration Number (Seal)

Consolidation Coal Company 314-278-
. Firm L PEEEE%&%&EH*‘

12755 Olive Blvd.,










Pond Summary

Former Pond 033 has been mined through. It 1s proposed to re-establish
a new Pond 033 in the same location using the former ponds outlet
structure. Pond 033 is being proposed as temporary. It will treat
54.3* acres. The pond is. incised being comprised of a portion of
restored Galum Channel and an adjacent depression area. The two
features will be connected by an equalization channel. This pond is of
sufficient sfze to treat a 10 yr-24 hour storm as well as provide
sediment volume for the site life of three years. MWe request that both
portions of this pond have a pump discharge. Pumping will only be done
during non-rainfall periods, with a minimum of two feet of pool depth
being maintained to prevent resuspension of bottom sediments. We
request the depression area (downstream) have a pipe discharge as well.
There are (2) existing 48 inch cmp's with gate valves proposed as the
primary spiliway. The gates will prevent Galum Creek floodwaters from
backing into the system. (Note: Former Pond 033 had no emergency
spillway. The addition of an emergency spillway for new Pond 033 is not
being proposed. If this is not acceptable please advise.) The peak
pool increase is 1.1 feet for a 25 yr-24 hr storm with the peak
discharge being 24.5 cfs. The inflow points for this pond héve been
situated to utilize treatment length available within the pond.

The design of this pond entails: providing a treatment volume
equal to 10/24 of the total runoff volume, sediment volume equal to the
sediment yield for three years of life as predicted by the Universal
Soil Loss Equation, and an outlet performance verification as routed
using the SEDIMOT II computer model.

The specific pond desfign can be found on the following pages. The
pond plan view, profile and cross section are located on Drawing RD-1.

* As restoration efforts 1ink additional segments of channel, the
watershed may increase.



Pond (033)

TEMPORARY IMPOUNDMENT POND (033)

Drainage Area : 54.3 ac.

Design Event - Normal Pool : 10 yr/24 nr (4.9 inches;
Design Event - Spillway Performance : 25 yr/24 hr (5.6 inches
Storm Type : SCS Type 11

Hydrologic Soil Group :

Curve Number - CN : 80 (Flat)

I. Pond Sizing Calculations

A. Total Runoff Volume (Vt):

From I11inois Exhibit 2-4, Engineering Field Mamnual - Notice 10,
6/74. Runoff Depth - 2.81 inches

Vt = Runoff Volume + Pumpage Volume

Vt = (54.3 aclgz .81 1nches) ﬂgm (60 m1n{hrg!24 hrs/day)-
n/ft te/ac

Vt = 12.7 ac-ft + 2.7 ac-ft
Vt = 15.4 ac-ft

B. Pool Volume:

Consol proposes constructing the sediment pond such that the pond
volume provides 10/24 of the total runoff volume. This should
allow sufficient detention time to effectively treat the water.

Design Pool Volume = %% (15.4 ac-ft) = 6.4 ac-ft



Pond (033)

C. Sediment Storage Volume:

The following are sediment yield calculations as predicted by the
Universal Soil Loss Equation (USLE) for an estimated life of 3
years. Using the Universal Soil Loss Equation;

A= (R)(K)(LS)(CP) where:

A = Average Soil Loss (tons/ac-yr)
R = Rainfall Erosivity Factor (Annual) = 240
K = Soil Erodibility Factor - 0.43
(SCS Soils Interpretation Record)
*LS = Slope Length and Steepness Factor
**CP « Control Practice Factor

The following USLE Parameters charts {llustrate the Control
Practice Factor (CP) and topographic characteristics of the
watershed for specific time intervals during the estimated 3 year
1ife of the pond. Weighted averages of the USLE Parameters are
then applied to the Universal Soil Loss Equation for the period of
time specified to predict the sediment yield.

USLE Parameters

During the 1ife of the pond, the area is expected to be disturbed as
follows:

Location Area (ac) Activity Avg. Slope (%) CP
Entire Watershed Area 54.3 Seeded 5.0 0.10
S50 **CP = 0.10
%S « (0,53

A - (240)(0.43)(0.53)(0.10)
A = 5.5 tons/ac-yr

Sediment Yield = (5.5 tons/ac-yr) (54.3 ac) (3 yr)
= 895.9 tons
*  Topographic Factor, LS “"Applied Hydrology and Sedimentclogy for
Disturbed Areas® p. 334, LS is derived using an Average Slope
Length = 100 ft. and an area weighted avg. slope, 5.
**  Control Practice Factor CP "Applied Hydrology and Sedimentology for

Disturbed Areas” p. 390, Appendix 5A.
CP represents the area weighted average of the (P Values.



Pond (033)

Sediment Volume = (895.9 tons) (2000 1b) (*ft? ac

tons S 43560 ft?
= 0.5 ac-ft

If pond 1ife exceeds 3 years and water quality necessitates, the pond
will be cleaned out to provide the appropriate treatment volume.

E.

Total Pond Volume {Normal Pool):

LA

Total Pond Yolume = Design Pond Volume + Design Sediment Volume
= 6.4 ac-ft + 0.5 ac-ft
= 6.9 ac-ft

This pond will provide **16.4 ac-ft of volume at normal pool which
exceeds the minimum design requirement of 6.9 ac-ft. Please see
the following page for storage volume calculations. :

This unit weight for sediment is based on a bulk submerged specific
gravity of 1.25 multiplied by the unit weight of water which i
62.4 1bs/ft3, This bulk submerged specific gravity Iis
representative for soil distributions obtained from field samples.
The sediment composition indicated by these samples is medium fine
to fine. (Refer to page 71, Table 13, Sedimot II Users Manual.)

This volume s more a reflection of the elevation of former Pond
033's outlet structure than the design requirements. This pond as
proposed could reasonably treat an additional 70-80 acres.



Pond (033)

11. Outflow and Routing Calculations
A. Outlet Design:
Listed below is the stage-storage reIation§h1p for this pond:
Pond 033
Stage Vs. Storage Chart
Cum,
£levation Area Avg. Volume
(ft) (ac) Area Depth Volume (ac-ft)
------------------- (ac) (ft) (ac-ft) ceeanmna
418 0.00 0.00
0.05 2.0 0.10
420 0.11 0.10
0.63 1.0 0.63
421 1.14 0.73
1.43 3.0 4,29
424 1.72 5.02
3.09 4.00 12,36
428 4.45 17.38
8.00 2.00 16.00
430 11.56 _ 33.38
Pond (033) will provide 16.4 ac-ft of normal pool volume. This
volume is obtained at an elevation of 427.7 feet.
B. Outlet Verification: (See Drawing RD-1)

A SEDIMOT II computer routing was performed to confirm peak
discharge and peak stage values for the 25 yr/24 hr storm event.
The outlet consists of two 48" cmp's as the primary spillway. The
results were as follows:

Peak Inflow = 184.8 cfs

Peak Discharge = 24.5 cfs

Peak Stage Elev. a 428.8 ft

Normal Pool Elev. = 427.7 ft



$004 /93

Consolidation Coal Company
Mid-Continent Region
12755 Olive Boulevard

Louls, Missoun 83141 .

St .
(314) 275-2300

SAME As

December 7, 1992

JAN 19 1993
T itnots Department o Mines b Minerals Egvironmenta]
nois Department o nes nera nmen :

Land Reclamation Division MARION mfgggeﬁlonﬂgency
300 West Jefferson, Suite 300 OFFICE
P. 0. Box 10197
Springfield, IL 62791-0197 f%

' ciV :
Mr. Kurt Neibergall i . ED i
I11inois Environmental Protection Agency i DEC 15 1992

Mining Program
2200 Churchill Road
P. 0. Box 19276

Springfield, IL 62794-9276

MINE poy
co"’m'-’?-oé%ggzu

am;mm

Re: Burning Star #4, Permit #152
Revision to Pond 033 _ NOV 10 2015

Dear Mr. Bowman:

REVIEWER: yKs

In accordance with Rule 1774.13(b){2)(D&E), Consol is requesting an
insignificant mining operations plan change to the above referenced

permit.

This request involves a revision to pond 033 of the Surface Orainage
Control Plan at Burning Star #4.

Former Pond 033 has been mined through. It is proposed to re-establish

a new Pond 033,

in the same location, reflecting the post-mining

topography. This revision will not affect the reclamation plan.

RECEIVED
JAN 13 1993

MINE POLLUTION
CONTROL PROGRAM

oA
s A
N RECEBIVE]D)
6“"% DEC 1 71992

Environmental Protection Agency
MARION REGIONAL OFFiCE
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CONSOL

Conaofidstion Coal Companj
Mid-Continent Region

12755 Olive Bovdevard

S1. Louis, Missouri 83141
(314) 275-2300

August 15, 1994

Mr. Larry Crislip, P.E.
Illinois Environmental Protection Agency

Manager, Permit Section J0P0CONTION OF RESOIDS UANAGTNIENT
2309 West Main REEAMED
Marion, IL 62950 NOV 1 0 2015

Re: Burning Star No. 4 Mine - REVIEWER: JKS

NPDES Permit Nos. IL0026492 (South Field)
& IL0052795 (North Field)

Dear Mr. Crislip:

Enclosed are three copies of Burning Star #4, NPDES boundary
map delineating Permit Nos. IL0026492 (South Field) and
IL0052795 (North Field) drainage areas. NPDES Permit No.
IL0026492 covers approximately 2,073 acres while IL0052795
approaches nearly 5,033 acres.

If you have any questions, comments, or require additional
information, please contact me at (314) 275-2424.

Sincerely,

RSeoAtAdA___

Scott A. Adkins
Permit Coordinator

/vms
CRISLIP4.MAP
Enclosures RE@@W@
: J. Gefferth
e E. S:ttie AUG 16 1934
File

 anmental Protection Agency
B ONREGIONAL OFFICE



SEE LARGE
FORMAT

MAP OR

PLAN SHEET

W1458990016

Consolidation Coal Burng Star4

DESCRIPTION .y omii

¢/ Permit ID IL.0052795 Doc ID 2567689
Type or Description SEE Date of | Figure

COLOR | Plan

1. | Galum/ Bonnie Streain Restoration, Cross section Y 11/97 MAP A
location map '

2. | Galum/ Bonnie Stream Restoration, Flood Prone Y 11/97 Map B
Area Map

3. | Surface Drainage Control Permit 74 Revision I N 9/25/87 Map D-2

4. | Surface Drainage Control Map ' Y NA Map F

5. | Ditches A thru F, Profiles & Cross Sections Phase Y ‘5192 PH 4-1
1A%

6. | Ditches G thru O, Profiles & Cross Sections Phase N 5192 PH4-2
v

7. | Ponds 035A, 035B,035C, Plan Views & Profiles N 2/92 PH4-3
Phase IV

8. | Ponds 036 & 037, Plan Views & Profiles Phase [V N 5/92 PH4-4

9. . | Lateral Roads L-1 thru L-5 N 7/90 LRI

10 | Lateral Roads L-6 thru L-9 N 7/90 LR2

11. | Lateral Road L-10 & L-11 N 7/90 LR3

12. | Service Road S-3 N 7/90 S2

13. | North Field/ East Mining Operations Map N 7/90 Map D

14. | Ditches A thru F, Profiles & Cross Sections Phase Y 5/92 PH 4-1
IV




15. | Ditches G thru O, Profiles & Cross Sections Phase - N 5/92 PH4-2
IV :
16. | Ponds 035A, 035B,035C, Plan Views & Profiles N 2/92 PH4-3
Phase IV
17. | Lateral Roads L-1 thru L-5 N 7/90 - LR1
18. | Service Road S-3 N 7/90 S2
19. | Surface Drainage Control Map Y NA MapF
20. | North Field/ East Mining Operations Map N 7/90 Map D
21. { Mining Operations Map Permit 74 Revision 1 N 7/90 Map D
22. | Surface Drainage Control Permit 74 Revision I N 9/25/87 Map D-2
23. | Pond 033 (Revised) Plan/Profile Y 11/92 RD-1
24. | NPDES Boundary Map Y 8/1/94 NA

| IL532-2702 LPC602 S/2008




